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RESEARCH SUMMARY 
A habitat type classificatiorl is presented for the 
c'oniferous forests of northern Utah and adjacent areas 
of !claho and \lVyorning. The classification and descrip-
tions are ba~,8cJ on data from about 1,100 sample 
:~ands ~overing 6 years of reconnaissance sarnpling. 
! ne habitat type concept, a hierarchical system of 
land ciassificatiofl, is based on potential natural 
ve~Jetation of forest sites. A total of 8 climax series 36 
Ilabitat types, and 24 pi18ses of habitat types were ' 
icientified. /\ diagnostic key is provided for field iden-
tification of the habitat types based on trw indicator 
species used in the development of the classification. 
in addition to a site classification, mature coni-
ferous forest communities are described and tables 
provided to portray ecological distributions of all 
species. Potential productivity for timber, physical site 
characteristics, climatic ctlaracterist!cs, and surface 
~-:;oiJ characteristics are also described for each type. 
Preliminary implications affecting natural resource 
rnanafjoment and general successional clynarnics for 
both tree and undergrowth species are discussed. 
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INTRODUCTION 
Ronald L. Mauk 
Jan. A. Henderson· 
Forest vegetation, and the sites that support it, are 
complex entities in themselves. Vegetation also reflects, 
however, the environmental regime under which it has 
developed to the present, and will develop in the 
immediate future, Thus, some system of resource 
classification is fundamental to sound, intelligent 
management of both the forest vegetation and other site 
resources. 
Pfister and others (1977) have briefly reviewed some of 
the classification systems that have been employed. 
They state that forest managers and researchers usually 
find special classifications inadequate for general use. 
For example, a cover·type classification often encom-
passes great variability in forest conditions and, in addi-
tion, provides little information on successional trends or 
past disturbance. A "physical-site" classification, on the 
other hand, has little relationship to forest vegetation, 
even though the site environment substantially in-
fluences vegetation. The need for an integrated 
classification system is clear. And as these authors have 
further noted, such a system must also provide a base 
for improving communications, management interpreta-
tions, and research applications. 
The habitat type approach to forest site classification 
is such a system. Developed by Rexford Daubenmire 
(1952) for forests of northern Idaho and adjacent 
Washington, with subsequent modification (Daubenmire 
and Daubenmire 1968), it has proven to be useful for 
management and research applications (Layser 1974; 
Pfister 1976). Thus, in 1971, the habitat type classifica-
tion system was selected for development and applica-
tion in Montana (Pfister and others 1977). As part of a 
program to extend such classifications throughout 
western North America, the classification of Utah forest 
sites was begun in 1975 as a cooperative research effort 
between the Department of Forestry and Outdoor 
Recreation of Utah State University, and the Inter-
mountain Forest and Range Experiment Station and the 
Intermountain Region of the Forest Service, U.S. 
Department of Agriculture. This report constitutes the 
subsequent classification of the conifer-dominated lands 
of northern Utah. It is based on a combination and 
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secondary analysis of data from (1) northwestern Utah 
preliminary classification (Henderson and others 1976), 
(2) Uinta Mountains preliminary classification 
(Henderson and others 1977), and (3) Utah subalpine 
forest classification (Pfister 1972). 
OBJECTIVES AND SCOPE 
As a part of a broad regional classification program, 
the objectives of the northern Utah study correspond to 
those outlined by Pfister and others (1977): 
1. Development of a classification for conifer-
dominated forest lands based on potential vegetation. 
2. Description of the general geographic, 
physiographic, climatic, and edaphic features of each 
type. 
3. Description of the mature forest communities (late 
seral) as well as the potential climax communities 
(associations) characteristic of each type. 
4. Presentation of information on successional develop-
ment, timber productivity potential, and other biological 
observations of importance to forest land managers. 
To provide a continuity between the classifications of 
specific areas, our terminology corresponds largely to 
that of Steele and others (1981). Reference to the 
glossary included in that publication as appendix G 
(p. 137-138) is encouraged. Also, their format of 
organization and presentation has been followed. 
The area of study includes the forested lands of north-
ern Utah and adjacent Idaho (fig. 1). As such, the 
classification encompasses parts of five National 
Forests, as well as proximate public and private lands. 
Some lands supporting certain plant communities were 
not included. Expressly excluded were riparian sites 
dominated by Populus angustifolia, Betula occidentalis, 
Acer negundo, or Salix; various woodlands such as Acer 
grandidentatum, Quercus gambelii, Juniperus osteo-
sperma, J. scopulorum, Pinus edulis, or P. monophyllaj 
and Populus tremuloides lands of uncertain successional 
status. This classification therefore includes the forested 
lands that are potentially capable of supporting at least 
a 25 percent canopy cover of conifers, excluding 
woodland species. 
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Figure 1.-Distribution of sampled National Forests and mountain 
ranges in the northern Utah study area. Heavy dashed line delineates 
northwestern and northeastern (Uinta Mountain) regions, as referenced 
in the habitat type discussions. 
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METHODS 
Plot Sampling 
Mature to near-climax stands were sampled with tem-
porary plots in an attempt to represent the full range of 
environmental conditions and late successional stages for 
forested sites throughout northern Utah and adjacent 
Idaho. Sampling was conducted over three summers. 
The methodology of the study essentially followed that 
of Pfister and others (1977), as recently discussed in fur· 
ther detail by Pfister and Arno (1980). 
Stands were selected for sampling by first inspecting 
forest conditions along a traveled transect (usually a 
road or trail), generally following an elevational gradient. 
The identification of potential stands was based on the 
overstory, undergrowth, substrate, and environmental 
characteristics, and aiso the relationships to both adja· 
cent stands and the study area as a whole. Plots were 
then objectively located in the most representative and 
homogeneous parts of the most mature stands of the 
area. Ecotones, exceptionally dense clumps, openings, 
rock outcrops, and seeps were purposefully avoided. 
Recently disturbed sites were aiso avoided, but this was 
not always possible because of the intensive use that has 
occurred throughout much of the study area. 
The use of random or systematic systems for stand 
selection was rejected. Such methods are inefficient, 
generating many stands that either are not mature, 
which is necessary for classifying habitat types, or that 
represent ecotone conditions. Random selection systems 
also tend to oversample abundant communities and 
undersample scarcer ones. 
Three distinct types of plots were used for sampling: 
"survey," "reconnaissance," and "detailed research" or 
"Daubenmire" (after Henderson and West 1977). All 
data were recorded on specially designed cards. In addi· 
tion, extensive photography was employed, which proved 
to be valuable during data analysis. Survey plots were 
circular. During 1975, a 375~m2 plot (about one· tenth 
acre) was used, with a centered 50·m' subplot for tree 
regeneration. After 1975, a 500·m' plot (about one·eighth 
acre) and 100·m' subplot were adopted in order to pro· 
vide a better representation of overstory conditions. In 
exceptionally dense stands of Pinus contorta, however, a 
250·m' plot (50'm' SUbplot) was substituted to reduce 
data collection time. 
The less intensive reconnaissance plot was chiefly used 
in 1977 for verifying the classification and for sup-
plemental sampling. Reconnaissance plots were similar 
to the survey plots, except that plot boundaries (encom' 
passing about the same area) were estimated, not 
measured, and less data were collected. One investigator 
can layout and collect the data on a reconnaissance plot 
in about 20 minutes, versus 45 minutes to 2 hours for 
the survey plot, or 2 to 4 hours for the detailed research 
plot (Henderson 1979). 
The detailed research plot was employed to provide 
both training and recurrent calibration of cover 
estimates. This plot was derived from Daubenmire (1959; 
see also Daubenmire and Daubenmire 1968). The cover 
of each undergrowth species was estimated indepen-
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dently, using 50 to 100 systematically placed O.l·m' 
quadrats, recorded by six cover classes. Cover of a 
species was calculated as the mean of the cover class 
midpoints for all quadrats. Plot configuration and area 
matched that of the survey plots~circular, with 
quadrats placed along four radii. The accuracy and effi· 
ciency of this plot with respect to the other types of 
plots has been discussed by Henderson (1979). 
For ail types of plots, undergrowth data consisted of 
the canopy coverage of each vascular plant species 
ocularly estimated to the nearest percentage, from I to 
10 percent, and to the nearest 5 percent thereafter. 
When present with less than 0.5 percent cover, a species 
was recorded as a trace and assigned a value of 0.3 for 
computational purposes. In addition, a species that was 
absent in a plot but represented in the immediate stand 
was noted as a "+" and ignored in computations unless 
the stand was exceptionally depauperate. 
Unknown species were collected for subsequent iden-
tification. Mosses were treated collectively. Cover of 
minor species was not recorded for reconnaissance plots. 
Overstory data included the canopy coverage of each 
tree species, estimated by three breast·height·diameter 
classes (using the procedure for undergrowth): less than 
4 inches; 4 to 12 inches; and greater than 12 inches (less 
than 10 em; 10 to 30 em; and greater than 30 cm). For 
survey and detailed survey plots, a stand table was 
recorded by 4·inch (10'cm) diameter classes for basal 
area determination; and established seedlings 0.5 to 4.5 
feet in height (15 to 137 cm) were counted on the 
regeneration subplot. On each reconnaissance plot, basal 
area for each species was estimated with a IO-factor 
prism; established seedlings were noted but not counted. 
These data were used extensively in assessing succes-
sional trends. 
Whenever possible, the age and height of at least one 
relatively free-growing individual for each species were 
determined to provide an estimate of timber produc-
tivity. Only one tree was usually measured for each 
reconnaissance plot. 
Physical site characteristics were determined for each 
plot. These included elevation, aspect (azimuth), slope 
(percentage), and a qualitative position and configura· 
tion. Survey and detailed research plots were referenced 
to conspicuous landmarks for possible revisitation dur~ 
ing the study, and all plots were located on USGS 
topographic quadrangles when these were available. 
Soil characteristics were determined largely on site. 
These included parent material composition, texture of 
the upper 10 inches (25 cm) of surface soil, litter depth 
(in cm); charcoal presence, and the relative presence of 
coarse fragments (collectively referred to as "gravel" 
throughout the descriptions). In addition, the percentage 
of area in bare soil and exposed rock (material greater 
than 3 inches in diameter) was estimated for survey and 
detailed research plots, using the coverage procedure for 
vegetation. A sample of the upper 20 cm of soil was col· 
lected. Bedrock and surficial geology were determined 
whenever possible from geological maps on other 
published studies (Atwood 1909; Bradley 1964; Kinney 
1955; Stokes 1962; Stokes and Madsen 1961; Williams 
1946). 
Notes were made on stand and fire history and the 
relationship of the sampled stand to adjacent stands as 
well as on wildlife and domestic livestock use, forest 
diseases and pests, and general management 
implications. 
During the summer of 1975, a total of 445 plots were 
sampled in the Wasatch, Caribou, and Sawtooth 
National Forests of northwestern Utah and adjacent 
Idaho (fig. 1). This was done by three two-person teams. 
In 1975, 256 plots were sampled in the Uinta 
Mountains, Utah, and Wyoming by two two-person 
teams. This work covered the Ashley and Wasatch 
National Forests and an adjacent section of the Uinta 
National Forest. During the summer of 1977, 292 recon-
naissance plots were sampled throughout northern Utah 
by three individuals for classification verification or for 
supplemental sampling where data were scant. In addi-
tion, about 10 survey plots in 1979, 25 plots in 1980, 
and 11 plots in 1981 were taken for the latter purpose. 
In 1975 and 1977, the higher forested mountain ranges 
of the Great Basin area were visited. These included the 
Deep Creek Range and Oquirrh, Raft River, and 
Stansbury Mountains of Utah; and the Black Pine 
Mountains, Sublette Range, and Cache Peak Range (in-
cluding the Albion Mountains) of Idaho. Sampling was 
generally more intensive in the more northern mountain 
ranges where accessibility was better. All of these areas, 
except the Deep Creek Range, are represented in the 
data by 47 plots. 
In addition, 84 plots sampled by Pfister (1972) in 
northern Utah were used for verification and then incor-
porated into the data base. Thus, the classification has 
been developed from about 1,120 plots. The distribution 
of sample stands is presented by National Forest and 
State or geographic region in appendix A. 
Office Procedures 
The development of this habitat type classification 
follows in general the data analysis procedures discussed 
in detail by Pfister and Arno (1980). The classification 
was developed through a series of successive approxima-
tions and revisions. Its general chronological develop-
ment is outlined as follows: 
1. Subjective first groupings were made following each 
field season (1975 and 1976). These were based on 
habitat types reported from adjacent studies (see below) 
and from observations made during sampling. Possible 
new habitat types were briefly described. 
2. Following the identification of voucher collections, 
all data were prepared for computer processing. Com-
puter programs were developed by the senior author for 
specific analysis throughout the course of the study. 
3. Synthesis tables (Mueller-Dombois and Ellenberg 
1974) were computer generated for the stands of each 
series, that is, all stands having the same projected 
climax tree species. Such tables allow visual comparisons 
of data between stands. The initial stand arrangement 
was based on the first groupings. These tables were 
studied in detail to identify general similarities of 
vegetal composition. Species showing consistent differen-
tial distributions were noted. A series of new tables were 
then created by rearranging similar stands. From these, 
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possible indicator species were identified. The final stand 
arrangement provided the formal basis for the series, 
habitat types, and phases. 
4. Characteristic vegetational parameters for the 
habitat types and phases were identified and briefly 
described. From these, a key to the habitat types was 
constructed. When the key was then applied to all 
stands, several problems were identified, which resulted 
in slight revisions of the classifications. 
5. Summary tables were computer generated for con-
stancy and average cover of important species for each 
habitat type and phase (appendix C). 
6. Computer-generated summaries of geographic loca-
tions, physical site parameters, soils, etc., were inspected 
to insure that specific environmental patterns could be 
related to each habitat type and phase. This process also 
identified a few new situations, which were mainly 
phases. These summaries provided the basis for appen-
dix D. 
7. Terminology for the types was correlated wherever 
possible to that of previous studies (Daubenmire and 
Daubenmire 1968; Pfister 1972; Wirsing and Alexander 
1975; Hoffman and Alexander 1976; Pfister and others 
1977; Steele and others 1979, 1981) and to express the 
interrelationships as clearly as possible. 
8. The preliminary classifications (1976, 1977) which 
included descriptions of the types were distributed, 
presented at training sessions, and put into use. Evalua~ 
tions by the users were solicited. Reported problems 
sometimes revealed geographic areas or portions of the 
classifications that required additional sampling. 
9. The preliminary classifications including data from 
subsequent sampling were combined in this report. This 
process identified several significant problem areas in 
the preliminary classifications. Thus, the entire analysis 
process was repeated to yield the final classification. 
Specific classification changes have been noted in the 
habitat type descriptions. Several of these were based on 
the treatment of eastern Idaho and western Wyoming 
by Steele and others (1983). Yet other changes reflected 
significant departures from both that treatment and the 
preliminary classifications of northern Utah. Finally, 
approximately 3 percent of the sample stands (excluding 
Populus tremuloides communities) did not fit the final 
classification. Most of these were evidently ecotones, 
early-seral stands, or unusual forest communities; some 
stands were woodland communities; and a few stands 
may represent habitat types that are poorly represented 
in this area. 
10. For the final classification more phases were iden-
tified, particularly for situations that correspond to 
descriptions from adj acent studies as well as from ongo-
ing work in southern Utah. A phase may represent a 
broad transition (usually occupying significant land~ 
scape) between two adjacent types-for example, 
ABLAIBERE h.t., RIMO phase. (Because of frequent 
reference to habitat type names, abbreviations are used 
for convenience throughout this report; these are shown 
in table 1.) A phase may also represent a difference of 
species dominance in a third layer (the habitat type is 
defined by dominants or indicator species in two layers), 
such as the PIPOIFEID h.t., ARPA and ARTR phases. 
Table 1.-Northern Utah forest habitat types 
Abbreviation Habitat types and phases 
PIFLICELE h.t. 
PIFLIBERE h.t. 
PIPOICAGE h.t. 
PIPOIFEID h.l. 
·ARPA phase 
·ARTR phase 
·FEID phase 
PSMEIPHMA h.t. 
·PAMY phase 
PSMEIACGL h.t. 
PSMEIOSCH h.t. 
·PAMY phase 
PSMEICARU h.t. 
PSMEICELE h.t. 
PSMEIBERE h.t. 
·CAGE phase 
·JUCO phase 
·SYOR phase 
·BERE phase 
PSMEISYOR h.t. 
PIPUIAGSP h.t. 
PIPUIBERE h.t. 
ABCOIPHMA h.t. 
ABCOIOSCH h.t. 
ABCOIBERE h.t. 
·SYOR phase 
·BERE phase 
PIENIEQAR h.t. 
PIENICALE h.t. 
PIENIVACA h.t. 
PIENIVASC h.t. 
Scientific names Common names 
Pinus flexilis Climax Series 
Pinus flexilislCercocarpus ledifolius h.t. 
Pinus flexiliSIBerberis repens h. t. 
limber pine/curl leaf mountain·mahogany 
limber pine/Oregongrape 
Pinus ponderosa Climax Series 
Pinus ponderosalCarex geyer; h.t 
Pinus ponderosalFestuca idahoensis h.t. 
·Arctostaphylos patula phase 
·Artemisia tridentata phase 
·Festuca idahoensis phase 
ponderosa pinelelk sedge 
ponderosa pine/Idaho fescue 
-greenleaf manzanita phase 
-big sagebrush phase 
-Idaho fescue phase 
Pseudo/suga menziesii Climax Series 
Pseudotsuga menziesiilPhysocarpus malvaceus h.t. 
-Pachistima myrsinites phase 
Pseudotsuga menziesiilAcer glabrum h.t. 
Pseudotsuga menziesiilOsmorhiza chifensis h.t. 
-Pachisfima myrsinites phase 
Pseudotsuga menziesiilCalamagrostis rubescens h.t. 
Pseudotsuga menziesii/Cercocarpus fedifolius h.t. 
Pseudotsuga menziesiilBerberis repens h.t. 
·Carex geyeri phase 
·Juniperus communis phase 
·Symphoricarpos oreophifus phase 
·Berberis repens phase 
Pseudotsuga menziesii/Symphoricarpos oreophilus h.t. 
Doug las-fi r/n i nebark 
-myrtle pachistima phase 
Douglas-fir/mountain maple 
Douglas·fir/mountain sweet root 
-myrtle pachistima phase 
Doug las· fi rip i neg rass 
Doug las-fi ric u rlleaf mou ntai n·mahogany 
Doug las· fi rIO regong rape 
·elk sedge phase 
-common juniper phase 
-mountain snowberry phase 
-Oregongrape phase 
Douglas·fir/mountain snowberry 
Picea pungens Climax Series 
Picea pungenslAgropyron spicatum h.t. 
Picea pungenslBerberis repens h.t. 
blue spruce/bluebunch wheatgrass 
blue spruce/Oregongrape 
Abies conc%r Climax Series 
Abies concoforlPhysocarpus malvaceus h.t. 
Abies concolorlOsmorhiza chilensis h.t. 
Abies conc%rlBerberis repens h.t. 
-Symphoricarpos oreophilus phase 
-Berberis repens phase 
white fir/ninebark 
white fir/mountain sweet root 
white fir/Oregongrape 
·mountain snowberry phase 
-Oregon grape phase 
Picea engelmannii Climax Series 
Picea engefmanniilEquisetum arvense h.t. 
Picea engeJmanniilCaftha /eptosepaJa 
Picea enge/manniilVaccinium caespitosum h.t. 
Picea engeJmanniiIVaccinium scoparium h.t. 
Engelmann spruce/common horsetail 
Engelmann spruce/elkslip marsh marigold 
Engelmann spruce/dwarf blueberry 
Engelmann spruce/grouse whortleberry 
(con.) 
In other cases, a phase may distinguish geographic sub· 
divisions of types that have wide distributions-for 
example, PSME/ACGL h.t., PAMY phase. 
"Bray,Curtis index" (Mueller·Dombois and Ellenberg 
1974) were used, with the species' percentage of cover as 
attributes. Cluster analysis dendrograms were also 
created from the similarity matrices through the use of 
the general purpose program, CLUSTAR (Marshall and 
Romesburg 1977), along with UPGMA clustering linkage 
(Unweighted Pair Group Method). Both of these 
11. Additional analytic methods were employed during 
the final classification revision_ Several index-of-
similarity matrices were computer generated for par-
ticularly difficult groups of stands. Initially, "Sorenson's 
k' index" (Dick·Peddie and Moir 1970) and, later, the 
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analyses provided general insight for the problem areas. 
Table 1.-(coo.) 
Abbreviation Habitat types and phases 
ABLA/CACA h.t. 
ABLA/STAM h.t. 
ABLA/ACRU h.t. 
ABLA/PHMA h.t. 
ABLA/ACGL h.t. 
ABLAIVACA h.t. 
ABLAIVAGL h.t, 
ABLAIVASC h.t. 
·ARLA phase 
·CAGE phase 
·VASC phase 
ABLA/CARU h.t. 
ABLA/PERA h.t. 
·PSME phase 
-PERA phase 
ABLAIBERE h.t. 
-PIFL phase 
-RIMO phase 
-CAGE phase 
-JUCO phase 
·PSME phase 
·BERE phase 
ABLA/RIMO h.t. 
-THFE phase 
-PICO phase 
-TRSP phase 
-RIMO phase 
ABLA/OSCH h.t. 
ABLA/JUCO h.t. 
PICO/CACA C. t.
' 
PICOIVACA C.t. 
PICOIVASC C.t. 
PICO/JUCO C.t. 
PICO/ARUV h,t. 
PICO/BERE c,t. 
PICO/CARO h.t. 
Scientific names Common names 
Abies iasiocarpa Climax Series 
Abies iasiocarpalCalamagrostis canadensis h.t. 
Abies JasiocarpalStreptopus amplexifolius h. t. 
Abies JasiocarpalActaea rubra h.t. 
Abies JasiocarpalPhysocarpus malvaceus h.t. 
Abies JasiocarpalAcer glabrum h.t. 
Abies JasiocarpaiVaccinium caespitosum h.t. 
Abies lasiocarpaiVaccinium g/obulare h.t. 
Abies iasiocarpalVaccinium scoparium h.t. 
-Arnica Jatifolia phase 
-Carex geyer; phase 
-Vaccinium scoparium phase 
Abies lasiocarpalCalamagrostis rubescens h.t. 
Abies lasiocarpaJPedicularis racemosa h.t. 
-Pseudotsuga menziesi; phase 
-Pedicularis racemosa phase 
Abies iasiocarpa/Berberis repens h.t. 
-Pinus flexi/is phase 
·Ribes montigenum phase 
·Carex geyeri phase 
·Juniperus communis phase 
-Pseudotsuga menziesii phase 
-BerberiS repens phase 
Abies /asiocarpa/Ribes montigenum h. t. 
-Thalictrum tend/eri phase 
·Pinus contorta phase 
-Trisetum spicatum phase 
-Ribes montigenum phase 
Abies Jasiocarpa/Osmorhiza chilensis h. t. 
Abies Jasiocarpa/Juniperus communis h.t. 
subalpine fir/bluejoint reedgrass 
subalpine fir/clasp leaf twisted-stalk 
subalpine fir/baneberry 
subalpine fir/ninebark 
subalpine fir/mountain maple 
subalpine fir/dwarf blueberry 
subalpine fir/blue huckleberry 
subalpine fir/grouse whortleberry 
·broadleaf arnica phase 
·elk sedge phase 
·grouse whortleberry phase 
subalpine fir/pinegrass 
subalpine fir/sickletop pedicularis 
·Douglas-fir phase 
-sickletop pedicularis phase 
subalpine fir/Oregongrape 
·limber pine phase 
·mountain gooseberry phase 
·elk sedge phase 
-common juniper phase 
·Douglas-fir phase 
·Oregongrape phase 
subalpine fir/mountain gooseberry 
-Fendler meadowrue phase 
-lodgepole pine phase 
-spike trisetum phase 
-mountain gooseberry phase 
subalpine fir/mountain sweet root 
subalpine fir/common juniper 
Pinus contorta Climax Series 
Pinus contorta/Calamagrostfs canadensis C.t. 
Pinus contorta/Vaccinium caespitosum C.t. 
Pinus contorta/Vaccinium scoparium c.t. 
Pinus conforta/Juniperus communis c.t. 
Pinus contorta/Arctostaphylos uva-ursi h.t. 
Pinus contorta/8erberis repens c.t. 
Pinus contorta/Carex rossil h.t. 
lodgepole pine/bluejoint reedgrass 
lodgepole pine/dwarf blueberry 
lodgepole pine/grouse whortleberry 
lodgepole pine/common juniper 
lodgepole pine/bearberry 
lodgepole pine/Oregongrape 
lodgepole pine/Ross sedge 
Total number of habitat types = 36 
Total number of habitat type, phase, and Pinus contorta community type categories"" 67 
lCommunlty type. 
Because percentage of cover was used as the impor~ 
tance value for these indices, "common" species having 
high cover values throughout portions of a series often 
tended to confound relationships evident in the synthesis 
tables and field observations. Thus the indices con-
sistently yielded community type or cover type group-
ings rather than habitat type groupings. Consequently, 
various transformations were applied to the data of 
which a square~root transformation of cover consistently 
yielded groups most closely related to the groups formed 
by the synthesis table approach. Pfister and Arno (1980) 
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overcame this problem by using cover class codes in~ 
stead of percentage of cover. 
12. A generalized description was prepared for each 
defined habitat type, based on the final summary tables. 
This included geographic distribution, physical environ-
ment features, key features of ve~ctat.ion, descriptions of 
phases and the basis for their separation, relationships 
to frequently adjacent types, general implications for 
management, and relationships to other types reported 
in the literature. 
13. This classification provides the foundation for 
developing "site-specific" considerations useful for 
management or for future research. For example, can· 
sider the appraisal of timber productivity, which 
immediately follows. An understanding of the 
environmental and vegetative features of each habitat 
type can help the user answer many pressing manage· 
ment questions. Some of the more obvious relationships 
have been stressed in the descriptions. Undoubtedly 
more will become known as the system is used. 
Timber Productivity 
Timber productivity was one of the key management 
considerations for which data were collected in the 
northern Utah study. Our methods of analysis followed 
those of Pfister and others (1977). 
For each plot, one dominant or codominant tree of 
each species was selected for age and height measure· 
ment, wherever possible. Trees were rejected for further 
analysis if increment cores exhibited diameter,growth 
suppression during any 10-year period. The trees used, 
then, represent the productivity of relatively free' 
growing trees from natural stands. 
Pfister and others (1977) outlined the special pro-
cedures and considerations for determining site index 
from age,height data. For curves based on total age, the 
number of years to reach breast height must be deter-
mined. Species for which site index curves are not 
available require the use of a substitute curve. In addi-
tion, each curve has a range of basic age-height data 
from which it was derived. Trees having values not in-
cluded within these ranges were rejected for site index 
analysis. Criteria used to determine total age and the 
sources of site index and yield capability curves are sum-
marized in table 2. 
Lynch's (1958) Pinus ponderosa curve was used to 
determine Pseudotsuga site index rather than Brickell's 
(1968) curve because the latter does not have yield 
capability relationship. 
Altbough we had to determine total age (introducing a 
possible error), the Pinus ponderosa curve was used to 
determine Abies concolor and Pinus flexilis site index. 
This use also facilitated a more direct comparison with 
Pseudotsuga, which is the most common associate of 
these species. Alexander's (1967) Picea engelmannii 
curve also appeared to reflect rather reasonably Abies 
concolor site index, but it poorly represented Pinus 
flexilis. 
Alexander's (1967) curve for Picea engelmannii was 
used for this species instead of Brickell's (1966) curve 
because a yield capability relationship was available and 
total age determination was not necessary. This curve 
was also used for Abies lasiocarpa and Picea pungens 
site index. 
Alexander's curve (1966) was used for Pinus contorta; 
however, individual values were not corrected for effects 
from excessive crown competition. Thus, some site index 
and yield capability values may be arbitrarily low. 
Table 2.-Criteria and sources for determining site index and estimating 
yield capabi Ilty 
Species 
PIPO 
PSME 
ABCO 
PIFL 
PI CO 
PI EN 
PIPU 
ABLA 
Estimated years 
to obtain 
breast height 
15 
15 
15 
20 
10 
(3) 
(3) 
(3) 
Source of 
site curve1 
Yield 
capability 
lall trees - fig. 2) 
Lynch 1958 Brickell 1970 
·-··· .. _-············-used PIPO curves··_··················· 
···············,······used PIPO curves-·······,········_--·-
······················used PIPO curves···_··············,··· 
Alexander 1966 Pfister and others 19772 
Alexander 1967 Pfister and others 19774 
··------···········,··used PI EN curves-·-···········,······· 
···-·-·--·····_·····,·used PIEN curves-,······_--····,······ 
1A FORTRAN computer program was written for site·index determina· 
tion and yield capability estimation. Site· index algorithms of Brickell 
(1970) were used for the PIPO and PICO curves, and that of Clendenen 
(1977) for the PIEN curve. Algorithms are based on the sources shown 
and additionally convert i00-year base age curves to 50-year base age. 
2A Larix occidentalis curve for all trees ( 0.5 inch) was used for PICO. 
This curve was developed from data in Schmidt and others (1976) by 
Pfister and others (1977), who explain, "Brickell's (1970) curves for PICO 
and LAOC (trees larger than 5.0 inches) were nearly identical .... The 
LAOC curve for all trees appears to be as accurate as any available for 
estimating PI CO yield capability for all trees." 
3Curve based on breast-height age was used, 
4The curve used was derived by R. D. Pfister from yield data of 
Alexander and others (1975). It is described in Pfister and others (1977, 
p. 128-129). 
7 
The site index data (base age 50 years) have been sum· 
marized by species within habitat type (appendixes E-l 
and E-2). Because of regional differences in habitat type 
occurrence and apparent regional differences in produc· 
tivity for some habitat types, all timber productivity 
data were summarized separately for the northwestern 
region and the Uinta Mountains. The mean site index 
was calculated whenever three or more values were 
available; with five Or more values, a 95·percent con· 
fidence interval for estimating the true population mean 
was calculated. The same procedure was used for sum· 
marizing basal areas of sample stands. 
Site index alone can be used to compare differences in 
site productivity. A more useful assessment, however, is 
that of net estimated yield capability (cubic-foot produc-
tion). Pfister and others (1977), further explain yield 
capability: 
Until managed-stand yield tables are 
completed, the best approach is to use natural-
stand yield tables for assessing yield capa-
bility. As stated by Brickell (1970), "Yield 
capability as used by Forest Survey, is defined 
as mean annual increment of growing stock at· 
tainable in fully stocked natural stands at the 
age of culmination of mean annual increment." 
(In other words, yield capablility = maximum 
mean annual increment attainable in fully 
stocked natural stands.) 
The curves used to determine yield capability from site 
index are presented in figure 2; sources of the relation· 
ships are discussed in table 2. All yield capability values 
(cubic feet/acre/year) are based on all trees (0.5 inches 
d.b.h.). 
A computer program was developed for the graphic 
and statistical analyses of the yield capability estimates. 
The procedures employed were essentially those of 
Pfister and others (1977): 
1. Yield capability was estimated for each site tree 
according to the criteria presented in table 2. These 
estimates were plotted within each category (habitat 
type or phase, by region) for a visual display of data 
distribution. 
2. Mean yield capability based on all site trees in each 
category was calculated. Cutoffs were established to 
approximate 90 percent of the range of our data. Values 
were combined and new means and cutoffs were deter· 
mined for instances where regional data were scant. 
3. For habitat types (or phases) where stockability ap-
peared to limit productivity, a stockability factor was 
developed. Basal area data for plots in these categories 
were compared to Meyer's (1938) basal area data for 
fully stocked "normal" stands, following the approach of 
MacLean and Bolsinger (1973). From these calculations 
and additional observations, an average mean stock· 
ability factor was determined for several categories and 
yield capability based on each site tree was multiplied 
by the respective plot factor (the ratio of basal areas) to 
determine the adjusted yield capability. Cutoffs were 
established to approximate 90 percent of the range of 
data. 
Our current best estimates of yield capability are 
presented by region in appendix E-3 and E-4 for cubic 
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feet/acre/year. Forest Survey classes and terminology for 
cubic-foot production are employed in the habitat type 
descriptions under the productivity/management section. 
These are (in cubic feet/acre/year): less than 20, very low; 
20-50, low; 50-85, moderate; 85-120, high; and greater 
than 120, very high. 
As Daubenmire (1976) emphasized, natural vegetation 
serves as a convenient indicator of productivity over 
large areas of land. Productivity within habitat types 
(appendix E), however, often varies substantially. The 
following section explains this variation and tells how to 
reduce it: 
1. Site index curves were used to obtain productivity 
estimates from yield tables. Different height-growth pat-
terns undoubtedly occur on different sites just as they 
have been shown to vary with habitat type (Daubenmire 
1961); data to account for this variation are not 
available, however. 
2. Yield tables and site curves have not been 
developed for all species Or growth regions. Extrapola-
tion is therefore necessary and tenuous at times; for 
instance, when we use use Lynch's curve for several dif· 
ferent montane species (table 2). 
3. Yields of mixed stands can be estimated by several 
individual species yield tables, and a range in yield 
capability was common in individual stands. In addition, 
intraspecies differences were present in individual 
stands. Productivity estimates often varied appreciably 
between individuals of Abies lasiocarpa and, to a lesser 
extent, Picea engelmannii. The trees were of about the 
same height but of a different age, yet all met the non-
suppressed criterion. Typically, the older, more open· 
grown individual had an estimated value that was 
considerably less than an individual developing under 
conditions of partial shade (a developmental process 
which has been reviewed and modeled by Sperger 
[1980]). In most instances, only the older trees are 
represented in appendix E. 
4. Some variation in productivity can be expected 
within a natural classification system, such as habitat 
types. The habitat type classification is based on 
abilities of species to reproduce and mature under com· 
petition, not on their rates of growth. The correlation 
between competitive strategies and productivity is im-
perfect at best. For example, in the ABLA/OSCH h.t., 
mature trees may draw on deeper soil moisture and 
achieve greater growth rates relative to the growth rates 
of immature trees, which may be limited by surface 
drought. 
5. It has been suggested that productivity estimates 
could be improved by incorporating classifications of 
soils. topography, or climate. We have shown a major 
difference in productivity by separating the north-
western region and the Uinta Mountains data (appendix 
E). Differences in regional productivity have also been 
shown for Montana by Pfister and others (1977) through 
a separation of data from the east side and west side of 
the Continental Divide, as well as by Steele and others 
(1981, 1983) both through a regional treatment of Idaho 
and in relation to habitat types that are common to 
Montana. Differences in productivity within a habitat 
type due to topography, soils, or parent materials are 
also apparent in local areas. If more accurate estimates 
of species productivity are needed locally, sites could be 
stratified, for example, by parent materials such as 
quartzite vs. other materials for the Uinta Mountains. 
Because of the limitations of existing site index curves 
and yield tables, however, more precise estimates of pro-
ductivity for large areas will not be possible until 
measuring techniques are improved. 
6. Natural-stand yield capability by habitat type could 
be estimated more precisely by direct measurements of 
volume growth, rather than by using site index to enter 
a yield table based on averages. This would require 
analysis of existing timber inventory plots representing 
maximum growth potential or new field measurements. 
7. Recent growth models (Stage 1973, 1975) utilize 
growth coefficients based on habitat types. These add a 
new dimension to yield prediction, provide the basis for 
developing managed-stand yield tables, and should im-
prove our knowledge of productivity within and between 
habitat types. 
Taxonomic Considerations 
Unfortunately, a complete, up-to-date flora for the 
study area was not available during the field sampling; 
this caused a great deal of frustration. Many identifica-
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tions, then, were based on floristic treatments of the sur-
rounding areas (Davis 1952; Harrington 1954; Hitchcock 
and Cronquist 1973). 
More than a thousand voucher collections of plants 
were made in the course of this study. Most were iden-
tified to species. Several specimens were identified or 
verified by Leila Shultz or Arthur Holmgren of the 
Intermountain Herbarium, Utah State University, 
Logan. About 200 of the better specimens have been 
deposited in this institution. Also, Mont E. Lewis 
(Forest Service, retired) identified several Carex 
specimens. 
Sampling methodology required that field identifica-
tion be made on material in vegetative, sterile, or less 
than optimal condition for taxonomic separation. This 
prevented the positive identification of some closely 
related species, primarily some graminoids, several of 
the composite complex, some penstemons, and many 
weedy species; in such cases, specimens were grouped 
under the most prevalent taxon for the region. 
A few species presented special taxonomic problems. 
The descriptions provided in Hitchcock and others 
(1955-69) can be consulted for a precise separation of 
these and for general identification of the more common 
species mentioned in the descriptions. 
The Vaccinium globulare· V. membranaceum complex is 
especially not.able. The complex wit.hin the study area 
has been treated both as V. globulare and as V. memo 
branaceum by various authors. The name V. globulare 
was adopted for type designation and description 
because all specimens collected in this study-from 
southeastern Idaho, extreme northern Utah, the western 
Uintas, and central Utah as well-correspond much 
closer to V. globulare material from Idaho than to V. 
membranaceum material from Washington and Oregon. 
Vaccinium scoparium and V. myrtillus are difficult 
taxonomically, often intergrading in nearby States. 
Although Pfister (1972) listed V. myrtillus from the 
Uinta Mountains, all of our material corresponds to V. 
scoparium. Therefore, the V. myrtillus of Pfister's stands 
has been grouped under V. scoparium. 
Separating Osmorhiza chilensis and 0. depauperata is 
practically hnpossible without fruits. In O. chitensis, the 
fruit is rather strongly concavely narrowed at the sum" 
mit, whereas in O. depauperata it is convexly narrowed 
(more rounded). Although O. depauperata is found 
mainly at mid·to-high elevations, both species often 
occur together on many sites within the study area. 
These species have been treated as ecologically similar in 
such situations. 
Vegetatively, Arnica latifolia and A. cordifolia are 
quite similar; the cauline leaves of A. latifolia, however, 
tend to be largest toward the middle of the stem, being 
sessile or petiolate as well as rarely cordate; thus, its 
stems appear to be more leafy than those of A. cordi-
folia. The latter usually has its largest leaves at the base 
and longer petioles throughout. A. latifolia is usually 
restricted in occurrence to higher elevations and moist 
sites typically supporting Picea engelmannii. A. cor-
difolia is widespread and can occur on much drier sites. 
SYNECOLOGICAL PERSPECTIVE 
AND TERMINOLOGY 
The following two sections of discussion are quoted 
directly from Pfister and others (1977, p. 9-11). 
Definition and Explanation of 
Habitat Type 
All land areas potentially capable of produc-
ing similarplant communities at climax may be 
classified as the same habitat type 
(Daubenmire 1968). The climax plant commun-
ity, because it is the end result of plant succes-
sion, reflects the most meaningful integration 
of the environmental factors affecting vegeta-
tion. Thus, each habitat type represents a 
relatively narrow segment of environmental 
variation and delineates a certain potential for 
vegetative development. One habitat type may 
support a variety of disturbance-induced, or 
seral, plant communities, but the vegetative 
succession will ultimately produce similar plant 
communities at climax throughout the type. 
The climax community type, or association, 
provides a logical name for the habitat type-
for example, Pseudotsuga menziesii 
ICalamagrostis rubescens. The first part of this 
name is based on the climax tree species, 
which is usually the most shade-tolerant tree 
adapted to the site. We call this level of 
classification the series and it encompasses all 
habitat types having the same dominant tree 
at climax. The second part of the habitat type 
name is based on the dominant or 
characteristic undergrowth species in the 
climax community type. 
Use of climax community types to name 
habitat types does not imply that we have an 
abundance of climax vegetation in the present 
landscape. Actually, most vegetation in the 
landscape reflects some form of disturbance 
and various changes of succession towards 
climax. Nor do climax community type names 
imply that management is for climax vegeta-
tion; in fact, seral species are frequently prefer-
red for timber and wildlife browse production. 
Furthermore, this method does not require the 
presence of a climax stand to identify the 
habitat type. It can be identified during most 
intermediate stages of succession by compar-
ing the relative reproductive success of the 
tree species present with known successional 
trends and by observing the existing 
undergrowth vegetation. Successional trends 
toward climax usually appeal' to progress more 
rapidly in the undergrowth than in the tree 
layer. In very early stages of secondary suc-
cession, the habitat type can be identified by 
comparing the site with similar adj acent ones 
having mature stands. 
Not all units of land will fit neatly into the 
habitat type system. As in most biological 
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classifications, intergrades, or transitional 
areas will be encountered. 
However, these situations occupy a small 
percentage of land and need not greatly 
detract from the utility of a habitat type 
classification. 
The main advantage of habitat types in 
forest management is that they provide a perv 
manent and ecologically based system of land 
stratification. Each habitat type encompasses 
a certain amount of environmental variation, 
but the variation within a habitat type should 
be less than that between types. In addition, 
habitat types provide a classification of climax 
plant communities. P1ant succession should be 
generally predictable for each habitat type, and 
similar responses to management treatments 
can be expected on units of land within the 
same type. 
Although transitional areas or ecotones be-
tween habitat types can be interpreted as 
being broad or narrow, our approach was to in-
terpret them as narrowly as possible. In this 
way, more of the land surface is definable to 
habitat type and less is in ecotonal categories 
that may be impractical for use in resource 
management. 
In discussing the relationship of a habitat 
type to certain environmental features, we 
have followed the polyclimax concept of 
Tansley (1935). Thus, a climatic climax 
develops on deep loamy soils of gently un-
dulating relief; an edaphic climax differs from 
the climatic climax due to extreme soil condi-
tion such as coarse texture or poor drainage; 
and a topographic climax reflects compen-
sating effects of topography on microclime. 
The topoedaphic climax is a convenient way to 
designate deviation from a climatic climax due 
to combined effects of edaphic and topographic 
features. Some habitat types reflect only one 
type of climax, but the majority of them occur 
in two or more of the above categories in 
response to interaction of environmental fac-
tors. 
Habitat Types Versus Continuum 
Philosophy 
A vigorous debate has been carried on for 
many years by ecologists who study plant 
communities-i.e., phytosociologists. Although 
several philosophies have been developed to in-
terpret plant-community organization, two of 
them are often the center of debate: (1) the ad-
vocates of typal communities argue that 
distinct vegetation types develop at climax 
and are repeated over the landscape where env 
vironmental conditions are similar; (2) con-
tinuum advocates argue that even at climax, 
vegetation, like environmental conditions, 
varies continuously over the landscape 
(Daubenmire 1966: Cottam and McIntosh 
1966; Vogi 1966). Some of those who accept 
the typal communities philosophy may view 
habitat type classification much the same as 
they view the taxonomic classification of the 
plant kingdom. Continuum advocates may 
regard habitat type classifications as an at· 
tempt to make categories by drawing fine lines 
at intervals along a complex vegetational con· 
tinuum. Collier and others (1973) presented 
these contrasting philosophies and advocated 
an intermediate viewpoint, 
While this debate may be of interest 
academically, it need not preoccupy natural 
resource managers and field biologists who 
need a logical, ecologically-based classification 
with which to work. We have proceeded under 
the philosophy that if a "continuum" does 
exist, then we would subdivide it into classes. 
Our primary objective has remained to develop 
a logical classification that reflects the natural 
patterns found on the landscape. Local condi-
tions that deviate from this classification can 
still be described in terms of how they differ 
from the nearest typal description. 
THE PHYSICAL SETTING 
General Study Area 
The physiography of the study area is generally 
characterized by several high, discontinuous mountain 
ranges of linear configuration that rise above surround-
ing valley and basin areas (fig. I). The lowlands support 
many small communities and are mainly devoted to 
livestock production and other agricultural industries. 
Several large population centers are situated along the 
Wasatch Front. Thus, the nearby mountains are inten· 
sively utilized for forage, wood, recreation, and the para-
mount resource, water. 
The study area has been considered part of two 
physiographic provinces (Fenneman 1931). The area to 
the east of Salt Lake City is a part of the Middle Rocky 
Mountain province. As such, it includes the most promi-
nent features, the Uinta Mountains and the entire 
Wasatch Range, of which the Bear River Range, an 
eastern spur, extends some 50 miles into Idaho. The 
Basin and Range province encompasses the area im· 
mediately to the west of the Wasatch Range, including 
the smaller ranges to the west of Malad, Idaho. This is 
also the basic geographic separation for climatological 
descriptions of the study area (Brown 1960). 
Floristically, Cronquist and others (1972) have con-
sidered the study area as the Uinta Mountains, the 
Wasatch Mountains, and the Great Basin "floristic divi-
sions." Each division exhibits many distinct 
topographic, geologic, and climatic dissimilarities in 
addition to floristic ones. Indeed, the Uintas are more 
"Rocky Mountain" in all of these characters than is the 
Wasatch, a range that is more similar to those in the 
Great Basin (Cronquist and others 1972). As Cottam 
(1930) stated, "the Uinta Mountains represent Utah's 
only claim to a typical Northern Rocky Mountain 
Flora." This is reflected prominently in the associations 
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of vegetation in each respective area and therefore, their 
prevalent habitat types. 
Because of these differences, the Uinta Mountains are 
largely treated throughout the discussion as a separate 
region of the study area. The smaller, islandlike ranges 
of the Great Basin are fairly similar to the western front 
of the Wasatch Range. The Great Basin and Wasatch 
Ranges, therefore, are collectively referred to as the 
"northwestern region." 
Topography and Geology 
The Wasatch Range trends north-south from near 
Soda Springs, Idaho, through north-central Utah to its 
terminus near Nephi; a distance of some 220 miles 
(355 km) (Cronquist and others 1972). Approximately 
two-thirds of the range lies within the study area (fig. I). 
Structurally, the Wasatch Range consists of a thrust-
faulted and folded syncline that has been uplifted by 
block faulting. Uplift has been more active along the 
western edge, or front. Consequently, the western edge 
tends to be the summit of the Wasatch Range proper, as 
well as that of the Bear River Range. Rising above a 
series of western valley systems lying about 4,000 to 
4,500 feet (1 220 to 1 370 m) elevation, summits attain 
nearly 10,000 feet (3 050 m) elevation in the north and 
nearly 12,000 feet (3 660 m) elevation in the south. 
Limited alpine vegetation occurs in the latter area. 
The western edge is characterized by steep faces 
(facets) and ridges as well as deep, V-shaped westerly 
trending canyon systems, of which only the Weber and 
Provo Rivers cut across the range. The Bear River sec· 
tion, somewhat broader than the rest of the range, in-
cludes fairly extensive upland topography. Its eastern 
flank, dissected by smaller streams, slopes gently to the 
Bear Lake-Bear River Valleys at about 6,000 feet 
(1 830 m) elevation. 
The surface geologic formations are varied and often-
times complex. Near Logan, Utah, early Paleozoic rocks 
(quartzite-sands tone-shales of marine origin as well as 
dolomite and limestone) form the canyon sides. At 
higher elevations, limestones and calcareous sandstones 
of carboniferous deposition are also common. Precam· 
brian quartzite is quite common in Idaho as well as near 
Willard, Utah. Between Ogden and Salt Lake City, the 
narrow Wasatch Front consists mostly of complex 
Precambrian schist and gneiss. The southernmost por~ 
tion of the Wasatch Range within the study area and 
that near Logan are geologically similar. Precambrian 
quartzite and argillite, and various Paleozoic and 
Mesozoic sedimentary rocks (both calcareous and non~ 
calcareous) are represented. 
Additionally, two other formations are especially 
noteworthy. First, intrusive Tertiary granitoid rocks 
occur in the Little Cottonwood Canyon area. Second, the 
Wasatch conglomerate is widespread from the Idaho-
Utah border through the central and eastern flank areas 
of the Wasatch Range to northeast of Salt Lake City. 
Terrain is typically gentle to rolling uplands. This forma-
tion is comprised of quartzite and shale fragments and is 
of early Tertiary deposition (Williams 1946). It has been 
mapped by Stokes (19621, and Stokes and Madsen (1961) 
as the Knight conglomerate and occurs in the north-
western Uinta Mountains. 
In topography and geology, the ranges of the Great 
Basin are similar to the Wasatch Range-with the possi~ 
ble exception of the Raft River Mountains. This minor 
range is geologically similar to the Uinta Mountains: an 
east-west orientation of some 25 miles (40 km), a core of 
Precambrian quartzite·schist-calcareous rocks, and local 
intrusions of Precambrian granitoids. Younger sedimen-
tary rocks overlie its northwestern and eastern flanks. 
Glaciation has occurred locally along the western crest 
of the Wasatch Range and in the Stansbury Mountains, 
leaving small cirques and drift as evidence (for example, 
at Tony Grove Lake near Logan). Glaciation has been 
most extensive southeast of Salt Lake City. There, 
glaciers formed typically large U-shaped canyons, with 
the glacier in Little Cottonwood Canyon extending 
downward to about 6,000 feet (1 830 m) elevation 
(Atwood 1909). 
For Utah, the Uintas are almost an anomaly. 
Cronquist and others (1972, p. 152) have characterized 
the range as follows: 
The Uinta Mountains form an extensive east-
west oriented anticlinal plateau, which for 100 
miles rises above 9,000 feet elevation (55 miles 
of which is above 11,000 feet). The highest 
elevation is on Kings Peak at 13,498 feet. 
These authors further note: 
The total area above timberline in the Uintas 
exceeds that of all the rest of the Intermoun-
tain Region combined. The extensive rolling 
hills of alpine country provide an environment 
for the development of a flora somewhat 
similar to that of the Arctic Region. 
The central core of the anticline consists of Precam~ 
brian rocks. These are chiefly quartzite. Overlying 
sedimentary strata comprise the flanks. These include 
mainly Mississippian limestones and weakly calcareous 
sandstones (Kinney 1955) within the forested zones. 
Interbedded shales are locally common throughout both 
the core and flank areas. Several younger formations are 
especially significant, also. 
The Duchesne formation, which was deposited during 
the late Eocene and which consists of fluvial sandstones 
of weathered quartzite as well as some mudstone, is 
represented chiefly west of the Whiterocks River. The 
quartziferous-dominated Browns Park formation of late 
Miocene or early Pliocene deposition occurs mainly east 
of the Uinta River. It forms gentle, locally extensive sur~ 
faces (Bradley 1964; Stokes and Madsen 1961). 
Along the north-central flank, only limestones remain 
chiefly exposed. These occur as prominent, but discon-
tinuous, moderate to steeply dipping sections that attain 
elevations of about 10,000 feet (3 050 m). Elsewhere, 
isolated evidence of late Oligocene or early Miocene 
pedimentation, which occurred in an arid or semiarid 
climatic regime, remains as the "Gilbert Peak surface" 
(Bradley 1964). Shallow bedrock is mainly associated 
with its upper extent, whereas the lower, more gentle ex~ 
tent is covered by an aggregated cobbly veneer of quart-
zite material. This extends well into the nonforested 
zone in Wyoming, which occurs below about 8,800 feet 
(2 680 m) elevation, and grades into the underlying 
Eocene-age shales of the Green River Basin. 
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The topography of the Uinta Mountains, then, is large-
ly dominated by the above features. In addition, that of 
the more western and central areas has also been shaped 
by the extensive glaciation of recent time. There, several 
glaciers extended well into the surrounding basins. 
Those of the south slope cut very deep canyon systems, 
whereas those of the north slope were less pronounced in 
this respect. Throughout, the higher elevations are 
characterized by cirques and narrow ridges, which form 
a scalloped crest, and large, drift-covered basins. Addi-
tionally, extensive interbasin, plateaulike surfaces remain 
in most areas. The largely unglaciated lower reaches of 
the southwestern and eastern Uintns are characterized 
by deep, V-shaped canyon topography similar to that of 
the Wasatch Range. 
Contrasting plant communities often develop at the 
contact of calcareous and noncalcareous substrates 
throughout northern Utah and adjacent Idaho. Various 
situations have become apparent in the course of this 
study. These are discussed under the appropriate series 
and habitat types. Many instances are quite similar to 
those which have been noted for Montana (Pfister and 
others 1977), central Idaho through western Wyoming 
(Steele and others 1981, 1983), and north-central 
Wyoming (Hoffman and Alexander 1976). Pfister and 
others (1977, p.12) have also listed several, more local 
studies of such communities in and around Montana. 
But for the Uinta Mountains in general and for Pinus 
contorta and Pseudotsuga menziesii there in particular, 
Despain's (1973) study of the Big Horn Mountains, 
Wyo., is especially significant in this respect. 
The Wasatch conglomerate is unique in its effect on 
plant communities. For example, much of this surface 
formation occurs well within the temperature range of 
Pseudotsuga, yet Pseudotsuga is not widely associated 
with this substrate. Instead, persistent Populus 
tremuloides communities of fire origin as well as various 
nonforest communities dominate these sites. Whether 
this pattern represents an intolerance of Pseudotsuga to 
the soils or is related to past disturbance is uncertain. 
(On the other hand, some of the most productive sites 
for Picea engelmannii are associated with the highest 
occurrence of Wasatch conglomerates: the ABLA/PERA 
h.t., PERA phase.) 
Soils 
The forested soils of northern Utah are diverse 
because of the typically steep mountain topography and 
in some areas recent glaciation. Many soils are rather 
gravelly and well drained; others are rocky and shallow. 
Yet others are fairly deep and well developed, occupying 
toe-slope positions or gentle to rolling terrain. A few are 
seasonally moist, such as those associated with stream-
side terraces or seasonally high water tables. 
Wilson and others (1975) have compiled the major soil 
associations of Utah, following the nomenclature of Soil 
Taxonomy (USDA Soil Conservation Service 1975). In 
general, the forest soils of northern Utah are represented 
by three broad soil groups, which are largely based on 
temperature and moisture regimen: 
1. Group A.-Soils of the middle-to-high elevations 
that are cold (cryic temperature regime) and moist in 
parts throughout the summer. These occur typically 
throughout the upper montane and subalpine climax 
series. Two associations are represented. The Argic 
Cryoborolls-Pachic Cryoborolls-Cryic Paleborolls Associa-
tion (-1) is found throughout the northwestern region as 
well as in the westernmost Uinta Mountains, whereas 
the Typic Cryorthents-Typic Cryochrepts-Mollic 
Cryoboralfs Association (-4) occurs throughout the cen-
tral and eastern Uintas. 
2. Group B.-Soils of the lower-to-middle elevations 
that are usually moist in some parts during the summer 
(ustie moisture regime). These are restricted to the 
southern and northeastern Uinta Mountains. The Lithic 
Argiborolls-Rock Outcrop-Typic Argiborolls Association 
(-9) is mainly represented. 
3. Group F.-Soils of the lower-to-middle elevations 
that are usually dry during the summer (xeric moisture 
regime). These are restricted to the northwestern region. 
The two most widely represented associations are the 
Lithic Haploxerolls-Typic Haploxerolls Association (-24) 
and the Pachic Argixerolls-Typic Argixerolls-Calcic 
ArgixeroUs Association (-25). 
The authors discuss the general depth, textural, and 
pH characteristics of these soil associations. In addition, 
Lawton (1979) studied several environmental parameters 
of selected habitat types east of Logan, Utah, and iden-
tified several soils in these associations. 
Climate and Microclimate 
The climate of Utah is determined largely by eleva-
tion, latitude, and the principal storm patterns that 
track oceanic moisture into the State (Brown 1960). 
Given the rather narrow latitude encompassed by the 
study area (about 2 0 ), climatic uniformity would be ex-
pected. Actually, the climates of the two regions are 
distinctly different, largely because of moisture patterns. 
This is expressed in their respective vegetation-and 
their habitat types. 
Climatological data from stations that record both 
temperature and precipitation are presented in appendix 
D-2. In addition, precipitation data from two stations in 
the Uinta Mountains are presented. Although only a few 
stations are situated within the forested zone, the others 
allow general comparisons within northern Utah. 
Temperature is influenced most strongly by elevation. 
Generally for Utah, mean annual temperature decreases 
about 3 0 F (1. 70 C) for each I,OOO-foot (305-m) increase 
in altitude, and decreases approximately 1.5 0 to 2.0 0 F 
(0.8 0 to 1.1 0 C) for each 1 0 increase in latitude (Brown 
1960). Temperature and microclimate, however, can be 
greatly modified by slope exposure or cold air drainage 
or accumulation. 
Two additional influences on temperature are locally 
present during the winter months. First, strong 
temperature inversions, ranging from 500 to 1,500 feet 
(150 to 455 m) in depth, develop in surrounding valleys 
as a result of down-slope cold ail' drainage and valley 
accumulation. Thus, temperatures of lower mountain 
slopes situated above the inversion layers can average 
between 9 0 and 18 0 F (50 to 10 0 C) higher than valley 
bottoms (Wilson and others 1975). Second, both the 
Great Salt Lake and Provo Lake have a mediating effect 
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on the temperatures of nearby mountains (Brown 1960); 
these lakes also increase local precipitation by increasing 
the moisture content of the westerly storm systems. 
The effect of latitude on temperature has special 
significance within the study area. Abies concolor has its 
northernmost Rocky Mountain location near Logan, 
Utah. As a viable climax, however, A. concolor essential-
ly terminates much farther south in the vicinity of 
Ogden. Some possible temperature-latitude relationships 
that might influence species distribution are discussed 
under the A. concolor series. 
The influx of oceanic moisture follows two general pat-
terns. rrhroughout the winter and spring, the principal 
storm track flows westerly from the Pacific. Much of the 
moisture in this flow is lost in the Sierra Nevada area 
prior to reaching Utah. This flow is largely absent dur-
ing the summer months, which creates an extended dry 
period, with the exception of local thunderstorms. 
The second pattern is associated with moisture-laden 
air flowing into southeastern Utah from the Gulf of 
Mexico during the spring and summer months. This pat-
tern usually penetrates only to the southern Uinta 
Mountains. There orographic storms regularly develop. 
For example, mean precipitation for the period of May 
to August is about 10 percent higher for the Uinta sta-
tions than for the Wasatch Range stations (appendix 
D-2). The occurrence of Pinus ponderosa (within its 
temperature limits) could reflect the distribution of this 
early growing season rainfall through the lower eastern 
Uintas to the northeastern area. Farther west, the high 
crest creates a rain shadow condition in local areas of 
the north-central slopes. There, Pinus contorta is fre· 
quently the indicated climax. Both of these vegetation 
patterns are discussed in more detail under each respec-
tive series. 
Wind patterns also significantly influence vegetation. 
Windspeed usually varies with elevation and local 
topography, with upper slopes and ridge tops being most 
windy. Windspeed averages 15 to 20 miles per hour (24 
to 32 km/h) at higher elevations, and about half of these 
values at lower elevations. Winds up to 90 miles per 
hour (145 km/h) accompany cold fronts, intense 
thunderstorms, and regional air movements (Wilson and 
others 1975). As Pfister (1972) has pointed out, the 
physiological stress induced by wind substantially 
reduces the effects of increased precipitation at higher 
elevations. Additionally, wind reduces snowpack accumu-
lation on particularly exposed sites through wind erosion 
and sublimination. This is especially apparent where 
Pinus flexilis occurs; there, winter soil temperatures are 
also substantially lower (usually freezing) because of an 
absence of an insulating snowpack. 
THE HABITAT TYPE 
CLASSIFICATION 
A total of 36 habitat types are defined for northern 
Utah and adjacent Idaho. This large number of habitat 
types reflects the geologic and climatic relationships of 
the area to both the Great Basin and the Rocky 
Mountain system. In addition, the more common habitat 
types are divided into phases to furtber stratify the 
forested landscape. 
The entire classification is listed in table 1 for conven-
ient reference. Only scientific names are used in the text 
to prevent the confusion that might result from common 
names. However, common names of the categories are 
included in table 1, under each habitat type description 
heading, and in the checklist, appendix F. Frequent 
reference to type names requires the use of abbrevia-
tions; all follow a standard four·letter code, which con· 
sists of the first two letters of the genus and the first 
two letters of the species. Initially this code may be con· 
fusing, but it is easily mastered. 
The classification is presented in the following order: 
1. Key to the habitat types (fig. 3).-The first step in 
the correct identification of the habitat type is to 
become familiar with the instructions for the use of the 
key. The identification of the potential climax series, the 
habitat type, and finally the phase follows. 
2. Series description.-This provides a general over-
view for each series and the habitat types. It usually in· 
cludes a discussion of characteristics common to most of 
the habitat types within the series. 
3. Habitat type description.-This information sum-
marizes the geographic range. environmental features, 
vegetation, phases, and general management implica-
tions. 
The series are discussed in an order that generally cor-
responds to an increasing moisture gradient and an in-
creasing altitudinal gradient. Of course, not all series are 
encountered in any given location of the study area; the 
westernmost Uinta Mountains are the most diverse in 
this respect. 
Under each series habitat types are presented in the 
order of their position in the key. Typically, the position 
of an indicator species in the key also reflects its relative 
ecological amplitude-species appearing first tend to 
have more restricted requirements and are on more 
moist sites than those appearing later. The order of 
habitat types usually reflects the relative extent of the 
type across the landscape, except that most of the last 
few types listed are minor in occurrence. Until the user 
gains experience with the classification, the identification 
of particularly awkward sites can be aided by this 
knowledge of indicator amplitudes and of the relative 
dryness of a site. 
The extent of the habitat types is indicated by relative 
terms. "Incidental" types occur as isolated extensions of 
types that reportedly are more common in other areas, 
such as ABLA/STAM. "Local," or "minor," habitat 
types are either prevalent in specific locations within the 
study area (for example, ABLA/CARU) or widespread in 
occurrence but do not occupy extensive area throughout 
a region or the entire study area (ABLA/CACA). 
"Major" habitat types are both widely distributed and 
extensive (PSME/BERE, ABLAIBERE and 
ABLA/V ASC). 
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Figure 3.- Key to climax series, habitat types, and phases. 
READ THESE INSTRUCTIONS FIRST! 
1. Use this key for stands with a mature tree canopy 
that are not severely disturbed by grazing, logging, 
forest fire, etc. (If the stand is severely disturbed or in 
an early successional stage, the habitat type can best 
be determined by extrapolating from the nearest 
mature stand occupying a similar site.) 
2. Accurately identify and record canopy coverages 
for all indicator species (appendix F). Canopy coverage 
is the nearest percentage of cover, from 1 to 10 per· 
cent and the nearest 
5 percent thereafter. If a species is present with a 0.5 
percent cover and is not obviously restricted to 
atypical microsites, record a "T" for trace. 
3. Check plot data in the field to verify that the plot 
is representative of the stand as a whole. If not, take 
another plot. 
4. Identify the correct potential climax tree species in 
the Series key. (Generally, a tree species is considered 
Key to Climax Series 
reproducing successfully if 10 or more individuals per 
acre [25 per hectare] occupy or will occupy the site.) 
5. Within the appropriate series, key to HABITAT 
TYPE by following the key literally. Determine the 
phase by matching the stand conditions with the 
phase descriptions for the type. (The first phase 
description that fits the stand is the correct one.) 
6. If you have difficulty deciding between types, refer 
to constancy and coverage data (appendix C-1) and 
the habitat type descriptions. 
7. In stands where undergrowth is obviously 
depauperate (unusually sparse) because of dense 
shad'lOg or litter accumulations, reduce the critical key 
coverage levels from 1 percent to "present" and 5 per· 
cent to 1 percent. 
8. Remember, the key is NOT the classification! 
Validate the determination made using the key by 
checking the written description. 
(DO NOT PROCEED UNTIL YOU HAVE READ THE INSTRUCTIONS!) 
1. Abies lasiocarpa present and reproducing 
successfully ................................................................ . 
1. Abies lasiocarpa not the indicated species ............ . 
2. Abies conca lor present and reproducing 
successfully ......................................................... . 
2. Abies concolor not the indicated climax 
3. Picea engelmannii present and reproducing 
successfully ................................................................ . 
3. Picea engelmannii not the indicated climax ........ .. 
4. Picea pungens present and reproducing 
successfully ......................................................... . 
4. Picea pungens not the indicated climax 
5. Pinus flexilis a successfully reproducing 
dominant, often sharing that status with 
Pseudotsuga ................................................................ . 
5. Pinus flexilis absent or clearly seral 
6. Pseudotsuga menziesii present and 
usually reproducing successfully ...................... . 
6. Pseudotsuga menziesii not the indicated 
climax ...................... , ............................................ . 
7. Pinus ponderosa present and reproducing 
successfully ................................................................ . 
7. Pinus ponderosa not the indicated climax ............ . 
8. Pure Pinus contorta stands with little 
Abies lasiocarpa Series (Item H) 
2 
Abies concolor Series (Item E) 
3 
Picea engelmannii Series (Item F) 
4 
Picea pungens Series (Item D) 
5 
Pinus flexilis Series (Item A) 
6 
Pseudotsuga menziesii Series (Item C) 
7 
Pinus ponderosa Series (Item B) 
8 
evidence as to potential climax ........................ Pinus contorta Series (Item G) 
8. Pinus contorta absent; Populus 
tremuloides presenl.............................................. Populus tremuloides Series (Unclassified) 
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(con.) 
Figure 3.-(con.) 
A. Key to Pinus flexilis Habitat Types 
1. Cercocarpus ledi/olius at least 5% cover 
(and persistent) ............................................................ Pinus flexilislCercocarpus ledifolius h.t. (p. 20) 
1. C. ledifolius less than 5% cover or clearly 
seral................................................................................ 2 
2. Berberis repens at least 1% cover. Pinus flexilislBerberis repens h.t. (p. 21) 
2. B. repens less than 1% cover; Leucopoa 
kingii present......................................................... Pinus flexilislLeucopoa kingii h.t. (p. 20) 
B. Key to Pinus ponderosa Habitat Types 
1. Carex geyeri at least 5% cover .................................. Pinus ponderosalCarex geyeri h.t. (p. 22) 
1. Not as above; Festuca idahoensis or F. ovina 
present ........................................................................... Pinus ponderosalFestuca idahoensis h.t. (p. 22) 
a. Arcostaphylos patula at least 5% 
cover................................................................ Arctostaphylos patula phase 
b. Artemisia tridentata at least 5% 
cover................................................................ Artemisia tridentata phase 
c. Not as above ................................................. Festuca idahoensis phase 
C. Key to Pseudot5uga menziesii Habitat Types 
1. Physocarpus malvaceus at least 5% cover .............. Pseudotsuga menziesiilPhysocarpus malvaceus h.t. 
(p.25) 
1. P. malvaceus less than 5% cover ............................. 2 
2. Acer glabrum at least 5% cover ....................... .. 
2. A. glabrum less than 5% cover .......................... . 
3. Osmorhiza chilensis or O. depauperata at 
least 5% cover either separately or 
Pseudotsuga menziesiilAcer glabrum h.t. (p. 26) 
3 
collectively ................................................................... Pseudotsuga menziesii/Osmorhiza chilensis h.t. (p.26) 
3. O. chilensis or O. depauperata less than 5% 
cover ,.............................................................................. 4 
4. Calamagrostis rubescens at least 5% 
cover........................................................................ Pseudotsuga menziesiilCalamagrostis rubescens h.t. 
(p.27) 
4. C. rubescens less than 5% cover ....................... 5 
5. Cercocarpus ledifolius at least 5% cover ................ . 
5. C. ledifolius less than 5% cover ............................. .. 
6. Berberis repens or Pachistima myrslnites 
Pseudotsuga menziesiilCercocarpus ledifolius h.t. (p. 27) 
6 
at least 1% COver .................................................. Pseudotsuga menziesiilBerberis repens h.t. (p. 28) 
a. Carex geyeri at least 5% cover .................. . 
b. Juniperus communis at least 5% cover. .. .. 
c. Symphoricarpos oreophilus at least 5% 
cover and Leucopoa kingii usually 
present, stands isolated or never 
achieving closed canopies ......................... . 
d. Not as above ................................................ . 
6. B. repens and P. myrsinites less than 1% 
cover; Symphoricarpos oreophilus present 
(and usually greater than 5% cover) ........................ . 
Carex geyeri phase 
Juniperus communis phase 
Symphoricarpos oreophifus phase 
Berberis repens phase 
Pseudotsuga menziesiilSymphoricarpos oreophifus h.t. 
(p. 30) (can.) 
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Figure 3.-(con.) 
D. Key to Picea pungens Habitat Types 
1. Equisetum arvense at least 5Ofo cover ...................... . 
1. E. arvense less than 5% cover .................................. . 
Picea engelmanniilEquisetum arvense h.t. (p. 36) 
2 
2. Agropyron spicatum at least 1% cover ............. Picea pungenslAgropyron spicatum h.t. (p. 32) 
2. A. spicatum less than 1% cover; Berberis 
repens or Juniperus communis present Picea pungenslBerberis repens h.t. (p. 32) 
E. Key to Abies conc%r Habitat Types 
1. Physocarpus ma/vaceus at least 10% cover ........... . 
1. P. ma/vaceus less than 10% cover ........................... . 
2. Osmorhiza chilensis at least 10% 
Abies concolorlPhysocarpus malvaceus h.t. (p. 34) 
2 
cover (or riparian tree species present) Abies concolorlOsmorhiza chilensis h.t. (p.34) 
2. Not as above; Berberis (epens or 
Pachistima myrsinites present .......................... Abies con c%r/Berberis repens h.t. (p.34) 
a. Symphoricarpos oreophi/us at 
least 5% cover or stands 
isolated or never achieving 
closed canopy .................................. . 
b. Not as above ................................................ . 
F. Key to Picea enge/mannii Habitat Types 
1. Equisetum arvense at least 5% cover ..................... . 
1. E. arvense less than 5% cover .................................. . 
2. Calamagrostis canadensis at least 5% 
cover ............. ,." ................................ , ................... . 
2. C. canadensis less than 5% cover .................... . 
3. Caltha /eptosepala at least 1% cover ..................... . 
3. C. leptosepa/a less than 1% cover ........................... . 
4. Vaccinium caespitosum at least 1% 
cover ....................................................... , ............... . 
4. V. caespitosum less than 1% cover .................. . 
5. Vaccinium scoparium at least 5% cover ................. . 
5. Vaccinium scoparium less than 5% cover .............. . 
Symphoricarpos oreophilus phase 
Berberis repens phase 
Picea enge/manniilEquisetum arvense h.t. (p. 36) 
2 
Abies /asiocarpaICa/amagrostis canadensis h. t. (p. 40) 
3 
Picea enge/manniilCaltha leptosepala h.t. (p. 37) 
4 
Picea enge/manniilVaccinium caespitosum h.t. (p. 37) 
5 
Picea enge/manniilVaccinium scoparium h.t. (p. 38) 
6 
6. Ribes montigenum present ................................ Abies lasiocarpalRibes montigenum h.t. (p. 51) 
6. R. montigenum absent; Juniperus 
communis the major undergrowth species ...... Abies lasiocarpalJuniperus communis h.t. (p. 54) 
(can.) 
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Figure 3.-(eon.) 
G. Key to Pinus contorta Communities 
1. Calamagrostis canadensis at least 5% cover ......... . 
1. C. canadensis less than 5% cover ........................... .. 
2. Vaccinium caespitosum at least 1% cover ....... 
2. V. caespitosum less than 1% cover. 
3. Vaccinium scoparium at least 5% cover ................ .. 
3. V. scoparium less than 5% cover ............................. . 
4. Calamagrostis rubescens at least 5% 
cover .......................................................... " ......... . 
4. C. rubescens less than 5% cover ..................... .. 
5. Stands of the south·central Uintas; Juniperus 
communis (or Arctostaphylos patula) the 
dominant undergrowth ............................................... . 
5. Not as above .............................................................. .. 
6. Arctostaphylos uva·ursi at least 1% cover 
6. A. uva·ursi less than 1 % ................................... .. 
7. Berberis repens or Pachistima myrsinites 
present ......................................................................... . 
7. B. repens and P. myrsinites absent 
H. Key to Abies lasiocarpa Habitat Types 
1. Equisetum arvense at least 5% cover ...................... . 
1. E. arvense less than 5% COVer .................................. . 
2. Calamagrostis canadensis at least 5% 
Pinus contorta/Calamagrostis canadensis C.t. (p.56) 
2 
Pinus contortalVaccinium caespitosum C.t. (p. 56) 
3 
Pinus contortalVaccinium scaparium h.t. (p. 57) 
4 
Abies lasiocarpa/Calamagrostis rubescens h. t. (p. 45) 
5 
Pinus contorta/Juniperus communis h.t. (p. 58) 
6 
Pinus contorta/Arctostaphylos uva·ursi h.t. (p. 58) 
7 
Pinus contorta/Berberis repens C.t. (p. 59) 
Pinus contorta/Carex rossii h.t. (p. 60) 
Picea engelmanniJIEquisetum arvense h. t. (p. 36) 
2 
caver ...................................................................... Abies lasiocarpa/Calamagrostis canadensis h.t. (p. 40) 
2. C. canadensis less than 5% cover ..................... 3 
3. Streptopus amplexilolius or Senecio 
triangularis at least 5% cover either 
separately or collectively .......................................... . 
3. Not as above ............................................................... . 
4. 
4. 
Caltha leptosepala at least 1% cover ............ .. 
C. leptosepala less than 1% cover ................. .. 
5. Actaea rubra at least 5% cover ................................ .. 
5. A. rubra less than 5% cover ....................................... . 
6. 
6. 
Physocarpus malvaceus at least 5% cover .... 
P. malvaceus less than 5% cover. ............. . 
7. Acer glabrum or Sorbus scopulina at least 5% 
cover either separately or collectively ................... .. 
7. Not as above .............................................................. .. 
8. 
8. 
Vaccinium caespitosum at least 1 % cover. ... . 
V.caespitosum less than 1% cover ................ .. 
Abies lasiocarpa/Streptopus amplexilolius h.t. (p. 41) 
4 
Picea engelmannii/Caltha leptosepala h.t. (p. 37) 
5 
Abies lasiocarpa/Actaea rubra h.t. (p. 41) 
6 
Abies lasiocarpalPhysocarpus malvaceus h.t. (p.41) 
7 
Abies lasiocarpa/Acer glabrum h.t. (p. 42) 
8 
Abies lasiocarpalVaccinium caespitosum h.t. (p. 42) 
9 
(can.) 
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Figure 3. -(con.) 
9. Vaccinium globulare at least 5% ............................. . 
9. V. globulare less than 5% cover ............................... . 
10. Vaccinium scoparium at least 5% cover ..... , ... 
a. Arnica latifolia at least 1% cover ............. . 
b. Carex geyeri at least 5% cover ................ .. 
c. Not as above .............................................. .. 
10. V. scoparium less than 5% cover ................... .. 
11. Calamagrostis rubescens at least 5% cover ......... . 
11. C. rubescens less than 5% cover .............................. . 
12. Pedicularis racemosa at least 1% cover 
and Ribes montigenum or Pinus flexilis 
Abies lasiocarpalVaccinium globulare h. t. (p. 43) 
10 
Abies lasiocarpalVaccinium scoparium h.t. (p. 44) 
Arnica latifolia phase 
Carex geyeri phase 
Vaccinium scoparium phase 
11 
Abies lasiocarpalCalamagrostis rubescens h.t. (p.45) 
12 
absent ................................................................... Abies lasiocarpalPedicularis racemosa h. t. (p.46) 
a. Pseudotsuga menziesii present ................ . 
b. Not as above .............................................. . 
12. Not as above ..................................................... . 
13. Berberis repens or Pachistima myrsinites 
Pseudotsuga menziesii phase 
Pedicularis racemosa phase 
13 
present ........................................................................... Abies lasiocarpalBerberis repens h.t. (p.47) 
a. Pinus flexilis a dominant overs tory 
component ................. , ................................. . 
b. Ribes montigenum presen!.. ..................... .. 
c. Carex geyeri at least 5% cover ................ .. 
d. Juniperus communis at least 5% 
cover ............................................................. . 
e. Pseudotsuga menziesii present ............... .. 
f. Not as above ............................................. .. 
13. Not as above ............................................................... .. 
14. Ribes montigenum presen!.. ............................ .. 
a. Trisetum spicatum present; stands 
of the upper timber·line zone .... 
b. Pinus contorta a major over· story 
component; stands of the 
south·central Uinta Mountains ................. . 
c. Thalictrum fendleri present ...................... .. 
d. Not as above .............................................. . 
14. R. montigenum absent ..................................... . 
15. Osmorhiza chilensis or O. depauperata at least 
Pinus flexilis phase 
Ribes montigenum phase 
Carex geyeri phase 
Juniperus communis phase 
Pseudotsuga menziesii phase 
Berberis repens phase 
14 
Abies lasiocapralRibes montigenum h.t. (p. 51) 
Trisetum spicatum phase 
Pinus contorta phase 
Thalictrum fendleri phase 
Ribes montigenum phase 
15 
1% Cover either separately or collectively............. Abies lasiocarpalOsmorhiza chilensis h.t. (p. 53) 
15. Not as above; Juniperus communis the major 
Undergrowth species .................................................. Abies lasiocarpalJuniperus communis h.t. (p. 54) 
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Pinus flexiJis Series 
Distribution.-This series has a limited distribution in 
northwestern Utah and adjacent Idaho, occurring prin-
cipally in the northern Wasatch Range. Stands are found 
on all aspects but normally occupy south· to west·facing 
slopes Or ridgetops of about 7,000 feet (2 135 m) to 
above 8,700 feet (2 650 m) elevation. These exposures 
represent some of the most adverse environments for 
tree growth within the Abies lasiocarpa and upper 
Pseudotsuga menziesii zones. In this respect. the Pinus 
flexilis series reprP-Rents a topographic or edaphic climax. 
Vegetation.-In northwestern Utah, stands of this 
series do not usually have Pinus flexilis as the only tree 
species present: more often Pseudotsuga is a climax 
associate. Normally Pinus flexilis is a successfully 
reproducing dominant with no indication of being reo 
placed at climax. Stands have trees that occur either 
singly or in scattered groups. Recent evidence indicates 
that Pinus {lexilis establishment throughout much of 
this series is the result of abandoned seed caches of the 
Clark's nutcracker (Lanner and Vander Wall 1980). 
Undergrowth is typically shrubby. Principal species in-
clude Symphoricarpos oreophilus, Berberis repens, and 
various Asteraceae and bunchgrasses, species which are 
also commonly representative of adjacent, drier non" 
forest communities (Ream 1964). In addition, where Ger-
cocarpus ledifolius is persistent, undergrowth is often 
impenetrably dense. Adjacent, mare moderate exposures 
are the PSME/CELE or PSME/BERE h.t.'s. 
Soils/climate.-This series occurs on calcareous and 
shaley"quartziferous substrates, which are often con-
siderably exposed at the surface (appendix D). Soils are 
correspondingly shallow and gravelly, and surface tex" 
tures range from sandy loam to clayey. Loose surface 
rock and bare soil are also typically present. Erosion of 
fine particles is usually evident. Litter accumulation is 
often intermittent and shallow; litter depth for the series 
averages 0.6 inches (1.6 em). 
Exposures are droughty, relatively warm (but with 
high diurnal and seasonal temperature differences) and 
subject to year·long dessicating winds. In addition to 
accelerating evapotranspiration, these winds substan-
tially reduce snowpack accumulation. Soils commonly 
freeze and have low moisture"holding capacity. Lack of 
soil moisture is somewhat ameliorated, however, by the 
fractured bedrock which provides a deeper rooting 
medium. (Climatological data are unavailable.) 
Fire history.-Evidence of past fires is scant. Light 
surface fires likely occurred, but their effect on 
undergrowth was probably inconsequentiaL 
Productivity/management.-This series is important 
watershed cover and also provides cover and browse for 
deer in the summer, particularly where Cercocarpus is 
vigorous and accessible. Livestock use the type primm'i" 
ly for shade wherever the more open stands are near 
forage areas. Pinus flexilis seeds, which are relatively 
large, supply a critical food sourCe for small mammals 
and birds. 
~i~ber p~oductivity is very low to low (appendix E). 
Thls IS attnbuted to sporadic regeneration stockability 
limitations, and poor growth. ' 
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Other studies.-Pinus flexilis habitat types have been 
described in Montana by Pfister and others (1977); cen· 
tral Idaho by Steele and others (1981); eastern Idaho 
and western Wyoming by Steele and others (1983); and 
southeastern Wyoming by Wirsing and Alexander 
(1975). 
Other various Pinus flexilis habitats have been 
described in the Bighorn Mountains of Wyoming 
(Despain 1973); New Mexico, Colorado and southeastern 
Wyoming (peet 1978); and Utah (Ellison 1954; Pfister 
1972; Ream 1964). 
The Pinus [lexilislLeucopoa kingii h.t. (Hesperochola 
kingii), described by Steele and others (1983) and 
Wirsing and Alexander (1975), may be present in north· 
western Utah. Specific considerations are discussed for 
the PIFLICELE and PIFL!BERE h.t.'s. 
PINUS FLEXILlS/GERGOGARPUS LEDIFOLlUS 
H.T.(PIFLICELE; LIMBER PINE/CURLLEAF 
MAHOGANY) 
Distribution.-This habitat type occurs mainly in the 
northern Wasatch Range. The most common exposures 
are southerly to westerly upper slopes and ridgetops be-
tween about 7,000 and 8,700 feet (2 135 and 2 650 m) 
elevation. 
Vegetation.-Pinus flexilis is the indicated climax, 
usually with Pseudotsuga as a climax associate. Nor" 
mally, old-growth stands are open (fig. 4). 
Figure 4. Pinus flexilis/Cercocarpus /edifolius 
h.t. on a gentle southeasterly slope toward 
the north end of the Bear River Range on the 
Wasatch·Cache National Forest (7,300 feet 
[2230 m] elevation). Artemisia tridentata and 
C. fedifolius are prominent shrubs among the 
scattered P. fJexilis; the herb layer is 
dominated by the grasses Leucopoa kingii 
and Stipa lettermannii. 
Undergrowth is characterized by persistent Cereo-
carpus constituting variable but conspicuous cover. 
Other shrubs are Artemisia tridentata, Berberis l'epens, 
Chrysothamnus viscidiflorus, Pachistima myrsinites, and 
Symphoricarpos oreophilus. Common herbaceous species 
include Achillea mille folium, Balsamorhiza sagittata, 
Comandra pallida, Eriogonum spp., Lomatium nuttallii, 
Agropyron spicatum, A. trachycaulum, Leucopoa kingii, 
and Stipa lettel'mannii. 
Soils.-Soils are as described for the series, 
Productivity/management.-The habitat type is 
primarily valued as deer summer range and watershed 
protection. Timber productivity is low (appendix E). 
Nevertheless, Pinus can attain massive diameters of 
40+ inches (100+ cm) and exceed 500 years age, but 
heights are considerably less than those for 
Pseudotsuga, 
A deviation in the site-index analysis should be noted. 
For this habitat type only, average site index represents 
values obtained mainly from old·growth trees (computed 
at 200 years age). These estimates appear to be 
reasonable because other sample trees in the same stand 
meeting the age criterion have values slightly below 
those of the old-growth trees. 
Other studies.-PIFLICELE was described in east-
central Idaho by Steele and others (1981). It was also 
noted in eastern Idaho (Steele and others 1983). 
The ridgetop sites located on the eastern flank of the 
Wasatch Range near Paris, Idaho, are physionomically 
similar to the PIFLILEKI h.t., described by Steele and 
others (1983) and Wirsing and Alexander (1975). 
Undergrowth, however, has persistent Cercocarpus but is 
otherwise more steppelike, including abundant Artemisia 
tripartita, Such sites are common only to this locality 
and probably reflect a regional transition between the 
PIFLILEKI and PIFLICELE h.t.'s. 
PINUS FLEXILIS/BERBERIS REPENS H.T. 
(PIFLIBERE; LIMBER PINE/OREGONGRAPE) 
Distribution.-PIFLIBERE is a rather uncommon 
habitat type that occurs in the northern Wasatch Range 
in the vicinity of Logan, Utah. It occurs on steep, 
southerly slopes and ridgetops near 7,000 feet (2 135 m) 
elevation, and at lower elevations (to 6,500 feet 
[1 982 m]) on northerly exposures. 
Vegetation,-Pinus flexilis is the indicated climax, and 
Pseudotsuga is often a climax codominant. Juniperus 
scopulorum is locally a minor seral associate. 
Undergrowth is shrubby, being dominated by Berbe/is 
repens, Pachistima myrsinites, Prunus virginiana, and 
Symphoricarpos oreophilus, Herbaceous species include 
Comandra pallida, Mertensia oblongifolia, Senecio in-
tegerrimus, Viola purpurea, Agropyron spicatum, A, 
trachycaulum, Leucopoa kingii, and occasionally Elymus 
cine reus as well. 
Soils.-Soils are as described for the series, although 
they are somewhat more protected from environmental 
fluctuations. Also, bare soil is less than that of the 
PIFLICELE h.t. and litter is somewhat more uniform. 
Productivity/management,-Principal uses are as deer 
summer range and watershed cover. Timber productivity 
is very low to low (appendix E) because of stockability 
limitations. Site index, however, appears to be 
significantly higher than that in the PIFLICELE h.t., 
particularly for Pseudotsuga. 
Other studies.-The PIFL/BERE h.t. has not been 
identified previously in the literature. Undergrowth is 
somewhat similar compositionally to that of the 
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PIFLIHEKI h.t. of eastern Idaho and western Wyoming 
(Steele and others 1983), but undergrowth structure and 
site exposures are not physiognomically similar, 
Pinus ponderosa Series 
Distribution.-Sites having P. ponderosa as the in-
dicated climax occur primarily in the eastern and 
southern Uinta Mountains.1 There, the series occupies 
warm and dry exposures through a rather narrow 
altitudinal belt: this is summarized in table 3. Generally, 
soils are well drained and sandy. The series is seldom 
found on clayey soils or those derived from limestone, 
Topography is typically gentle in the northeastern area 
where the series occurs between about 7,100 and 8,400 
feet (2 165 and 2 560 m) elevation. In the southern 
areas, however, the series occurs on steeper topography 
between about 8,100 and 8,900 feet (2 470 and 2 715 m) 
elevation. 
Climatic factors strongly influence the distribution of 
the series. Its geographic extent is generally associated 
with the prevailing patterns of greatest early growing 
season precipitation. On droughty soils, minimum season 
temperatures influence the upper elevation limits of this 
series, 
p, ponderosa is also found in the western Uintas, par-
ticularly near Kamas, Utah, and in very isolated loca-
tions in the Wasatch Range as well. This species 
sometimes appears to be seral in these areas, A few of 
these stands are experimental plantations that date in 
origin from 1913 to 1920 (Baker and Korstian 1931). 
The Pinus contorta series, and locally the Pseudotsuga 
and Picea pungens series, are adjacent to or above this 
series on the more moist or colder exposures, or on 
limestone substrates. The P. ponderosa series is normal-
ly bounded at the warmer and drier extent by various 
shrub, grassland, or woodland communities. 
Vegetation,-The structure of mature stands varies 
from rather open to locally dense. Likewise, age struc-
ture ranges from all-aged to irregular even~aged groups 
or completely even-aged stands. Pinus contorta and 
Populus tremuloides are the most significant seral 
associates (appendix B). 
Graminoids are normally conspicuous in the 
undergrowth, and various shrub species are dominant in 
certain parts of the series. Physiognomically, 
undergrowth of the PI PO/CAGE h.t. is similar to Carex 
geyeri-dominated undergrowths of the other series. 
Undergrowth of the FEID phase of the PIPO/FEID h.t., 
however, is altogether unique in northern Utah; it is an 
open forest-grassland, 
Soils/climate.-This series is generally associated with 
quartzite parent materials, except in the southern area 
where it is also associated with sandstone (appendix D). 
The well-drained, gravelly soils are shallow when over 
bedrock, but deeper when developed from various deposi-
tional features. The latter soils are more common in the 
lSites must be additionally capable of supporting mature stands that 
hav~ an aggregate overstory canopy coverage of at least 25 percent, ex. 
cludmg woodland species (Pinus edulis, Juniperus, and Quercus 
gambelii). Note that woodlands having P. ponderosa as a component are 
unclassified. 
lower southern areas, Most surface soils are sandy loams 
or Ioams. Exposed surface rock is greater in the south, 
but normally bare soil is absent throughout. Litter depth 
is fairly uniform, 
No weather stations exist within the series. Data from 
Flaming Gorge, however, located below the series in a 
Pinus-Juniperus woodland community, are presented in 
appendix D-2. 
Fire history.-Fires were undoubtedly frequent in the 
past, Large P. ponderosa are resistant to surface fires, 
but fire will kill or damage seedlings and smaller trees. 
Destruct.ive crown fires sometimes occur in dense stands 
of young trees. Thus, fire locally shapes stands and, con· 
versely, stand structure can influence significantly burn-
ing patterns and intensity, . 
Fire effects do not long persist in undergrowth that IS 
principally herbaceous. But where chaparral·like 
undergrowth occurs, as in the PIPO/FEID h.t., ARPA 
phase, fire can greatly affect local composition and 
structure for some time. Different shrub species react 
differently to fire. For instance, ecotypes of Purshia 
tridentata may be killed outright by light surface fires, 
but usually reseed easily. Arctostaphylos regenerates 
readily following a necessary seed scarification by fire 
and may also resprout from surviving root crowns, as it 
does in parts of Oregon (Franklin and Dyrness 1973). 
Frequent fires, then, would tend to result in the develop· 
ment of a dense, shrubby undergrowth that would per· 
sist under conditions of less than maximum overs tory 
density. 
Productivity/management. -Timber productivity 
ranges from very low to low (appendix B). This is largely 
because of stockability limitations. PI PO/CAGE IS 
generally the most productive habitat type of the series. 
Opportunities for timber management are generally 
good for the more moderate sites. Throughout the P. 
ponderosa series, however, relatively intense competition 
from undergrowth vegetation as well as relatively un" 
favorable soil moisture conditions greatly retard seedling 
establishment; this is further compounded by infrequent 
seed production. But when all factors are favorable, 
especially summer precipitation, p, ponderosa readIly 
regenerates. As Wellner and Ryker (1973) suggest, the 
multitude of stand conditions present in the series usual-
ly provide several viable strategies for natural regenera-
tion: methods include selection, shelterwood, and small 
clearcuts. Some site preparation might be necessary for 
all. Also, artificial regeneration may be successful on the 
better sites, 
Where sites are less brushy, this series provides good 
forage for domestic livestock. Deer use for browse and 
as cover is moderate. 
Other studies.-Various Pinus ponderosa habitat types 
have been described from the Northern Rocky 
Mountains (Daubenmire and Daubenmire 1968; Hoffman 
and Alexander 1976; McLean 1970; Pfister and others 
1977; Steele and others 1981; Thilenius 1972; Wirsing 
and Alexander 1975). In addition, Franklin and Dyrness 
(1973) have summarized the P. ponderosa communities of 
the Northwestern United States, many of which have P. 
ponderosa as the indicated climax. 
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PINUS PONDEROSAICAREX GEYERI H.T. 
(PI PO/CAGE; PONDEROSA PINE/ELKSEDGE) 
Distribution.-This habitat type, the most moist in the 
series, is apparently restricted in distribution to the 
northeastern Uinta Mountains where it occupies gentle 
slopes. Elevational range and exposures are summarized 
in table 3. 
Vegetation.-Pinus ponderosa is the indicated climax. 
Pseudotsuga menziesii is accidental. Normally canopies 
are moderately dense and stands are even-aged or are 
comprised of groups of different ages. 
Undergrowth is characterized by a prominent ground 
cover of Carex geyeri. Other species common in the type 
include Amelanchier alnifolia, Berberis repens, 
Pachistima myrsinites, Symphoricarpos oreophilus, 
Antennalia spp., and Paa nervosa. Herbaceous species 
are normally inconspicuous, however. 
Cooler adjacent sites are generally occupied by the 
PSME/BERE h.t., CAGE phase, or Pinus contorta com· 
munities. The latter communities also occupy nearby 
sites having shallower soils or those with greater gravel 
content. In addition, Arctostaphylos uva~ursi is occa~ 
sionally abundant, reflecting a transition to the drier and 
perhaps more frost·prone PICO/ARUV h.t. 
Soils.-Our sample stands are associated with some of 
the deeper, more developed montane soils encountered in 
the northeastern Uinta Mountains. Substrates are quart-
zite (appendix D). Soil surface textures are sandy loam 
or loamy, and normally gravel is present. Surface rock 
and bare soil are typically absent. Litter depth averages 
1.8 inches (2.9 em). 
Productivity/management.-Timber productivity is low 
(appendix E). Average sample site index is the highest in 
the series, but stockability limitations reduce produc~ 
tivity. Even"aged management of Pinus by shelterwoods 
or small cIearcuts appears to be the most feasible option 
for most sites. Also, site preparation may be necessary 
to reduce early competition from C. geyeri. 
Deer use for cover is moderate. Domestic livestock use 
is low. Overstory manipulation should increase-forage 
production, resulting in increased ungulate use. 
Other studies.-The PIPO/CAGE h.t. was first de-
scribed by Wirsing and Alexander (1975) in the Medicine 
Bow National Forest of southeastern Wyoming. It was 
most extensive in the Laramie Peak area but was absent 
from the Sierra Madre area, the area closest to the 
Uinta Mountains. This habitat type has not been 
described in other studies. 
PINUS PONDEROSAIFESTUCA IDAHOENSIS H.T .. 
(PIPO/FEID; PONDEROSA PINE/IDAHO FESCUE) 
Distribution.-This is the most common habitat type 
in this series, occurring in the northeastern and south~ 
central areas of the Uinta Mountains. In general, ex~ 
posures are warm and dry, and elevations range from 
7,100 to 8,400 (2 165 to 2 560 m) ;" ,i,e northeast and 
from 8,100 to 8,900 feet (2 470 to 2 715 m) in the south-
central area. Three phases are recognized; a more detail~ 
ed summarization of elevation and exposure by phase 
and area of occurrence is presented in table 3. 
Table 3.-Distribution of the PIPOfCAGE h.t. and phases of the PIPOfFEID h.t. 
in different geographic areas of the Uinta Mountains 
Northeastern South·central 
Habitat type 
Elevation Elevation 
range Exposure range 
Feet 1m) Feet 1m) 
PIPO/CAGE 7,200-8,300 NW-SE None 
(2 195-2 530) 
PIPO/FEID-ARPA None 8,100-8,900 
(2 470-2 715) 
PIPO/FEID-ARTR 7,500-8,300 W-N,SE 8,300 
(2 285-2 530) (2530) 
PI PO/FEI D-FEI D 7,100-8,400 NW-SE 8,200-8,600 
(2 165-2 560) (2 500-2 620) 
Vegetation.-Pinus ponderosa is the indicated climax; 
on some sites it is also the only tree species present. 
Pseudotsuga is accidental. The seral species Pinus conM 
torta, Populus tremuloides, and Juniperus scopulorum 
differ in importance and distribution by phase (appendix 
B). Stand structure varies from very open to rather 
dense, and from all-aged to even-aged. 
Depending on the phase, the undergrowth ranges from 
densely brushy to depauperate. Festuca idahoensis 
and/or F. ouina generally dominate the herbaceous com-
ponent (fig. 5), although Poa fendleriana sometimes 
dominates in the south·central area. Other common 
graminoids are Carex rossii and Sitanion hystrix. Shrub 
species usually encountered throughout the type include 
Amelanchier alnifolia, Artemisia tridentata vaseyana, 
Berberis repens, and Juniperus communis. The more 
droughty sites also have Amelanchier utahensis and 
Cercocarpus montanus, the latter being more local in 
occurrence. Forb composition is generally diverse, but 
the species are usually inconspicuous; Antennaria spp. 
and Heterotheca uillosa are notable exceptions. 
Arctostaphylos patula (ARPA) phase.-This warm, dry 
phase was found only in the south-central area where 
some sites occupy the highest elevations of the series 
(table 3). Topography is variable but includes primarily 
gentle terrain, and. steep northeasterly slopes and 
ridgetops. 
Pinus contorta and Populus are the principal seral 
associates. Each has a local distribution but only the lat-
ter is of major importance. 
Undergrowth is normally brushy. It is usually 
dominated by the typal shrub A. patula, Purshia triden-
tata, and Symphoricarpos oreophilus. Common herbs in~ 
clude Arenaria congesta and Sedum lanceolatum. 
Adjacent warmer sites often support shrub com-
munities dominated by A. patula and Amelanchier. 
Cooler nearby sites are generally occupied by the FEID 
phase of this h.t. or the PICO/JUCO C.t. 
Artemisia tridentata (ARTR) phase.-This phase 
occurs mostly in the northeast area. It occupies gentle, 
sloping tablelands and ridges, and generally lies im-
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Exposure 
W,NE-S 
SE 
E-S-W 
Figure 5. Pinus ponderosalFestuca idaho· 
ensis h.t. on the eastern end of the Uinta 
Mountains (7,700 feet [2 360 m] elevation), 
Ashley National Forest. The undergrowth 
consists of an abundance of F. fdahoensis, 
and widely scattered Artemisia tridentata 
and Purshia tridentata. 
mediately above Artemisialgraminoid communities, 
which are common to this area. Overall, exposures tend 
to be more westerly than those of the FEID phase. 
Pinus ponderosa occurs in groups or as scattered in· 
dividuals. Juniperus scopulorum is a local, minor seral 
species. Canopies are more closed wherever P. contorta 
and Populus occur as important components. 
Undergrowth is variable, but generally shrubby and 
characterized by Artemisia tridentata uaseyana. This 
species has its greatest abundance in this phase, as does 
Festuca idahoensis on some sites, Purshia and 
Symphoricarpos are usually present in addition to the 
typal species. 
Festuca idahoensis (FEID) phase.-This phase is com~ 
mon in both areas of the Uinta Mountains, 
In the northeast it is locally extensive above 7,800 feet 
(2 375 m) elevation, occupying gentle tablelands or 
slopes that generally have more easterly exposur~s than 
the drier ARTR phase. Most often adjacent nonforest 
sites support shrub/bunchgrass communities. 
Pinus cantorta and Populus are local, minor seral 
associates in this area. Undergrowth varies from 
moderately dense in cover to depauperate. It is 
dominated by graminoids of which Pestuca and Paa nerH 
vasa are the most common; the other typal species are 
usually subordinate. 
The FEID phase in the south-central area occurs in a 
narrow belt 8,200 to 8,600 feet (2 500 to 2 620 m) eleva-
Lion, occupying moderate to steep hillslopes and ridges. 
Exposures tend to be more southerly than those of the 
ARPA phase. 
Juniperus scopulorum is occasionally present with 
Pinus ponderosa, and canopies are somewhat more 
closed than those of the other phases. Undergrowth 
tends to be more brushy with less diversity of species: 
typically, Poa fendleriana is the dominant member of the 
typal species. 
Soils.-Sampled stands primarily have sandstone or 
quartzite parent materials (appendix D), and occupy a 
variety of broad regolith types. South-central stands are 
associated with glacial outwash, ground moraine, 
alluvium, and residual bedrock, whereas the northeast 
stands are found only on residual bedrock. Surface soil 
textures are sandy loam to loamy, and gravel is typi-
cally present in considerable amounts. Surface rock 
varies in amount, ranging from absent to very con-
siderable; the south-central stands are more rocky. Little 
if any bare soil is present in the type. Litter depth is 
greatest in the south-central stands, where it averages 
1.5 inches (3.9 em) for both the ARPA and FEID 
phases. 
The ARTR and FEID phases on the northeastern area 
have average litter depths of 0.9 and 0.7 inches (2.4 and 
1. 7 em) respectively. The average depth for the habitat 
type is 1.1 inches (2.9 em). 
Productivity/management.-Timber productivily is low 
to very low (appendix E). Sample site index, stockability 
limitations, regeneration difficulties, and brush competi-
tion hazards resulting from overstory manipulation are 
variable. Usually only the more productive or more pro-
tected sites in the FEID phase offer fair timber manage-
ment opportunities. 
Deer use is light to moderate. Overs tory manipulation 
appears to increase use, particularly where brush 
development occurs. Sheep and cattle utilize this habitat 
type for forage; PIPO/FEID is one of the most impor-
tant forest habitat types in the Uinta Mountains for 
livestock. 
Other studies.-PIPO/FEID h.t.'s similar to the FEID 
phase were described for Montana (Pfister and others 
1977), eastern Washington, northern Idaho (Daubenmire 
and Daubenmire 1968), central Idaho (Steele and others 
1981), and north-central Wyoming (Hoffman and 
Alexander 1976). The ARPA and ARTR phases have not 
been previously reported in those areas. Dealy (1971), 
however, described a seral Pinus ponderosa/Arcto-
staphylos patulaiPestuca idahoensis community that 
occupies residual soils within the Abies concolor zone of 
south-central Oregon. The ARPA and ARTR phases 
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should be considered regional variants that are not close-
ly related to PIPO/FEID h.t. of the Rocky Mountains. 
Pseudotsuga menziesii Series 
Distribution.-Throughout much of northwestern Utah 
and adjacent Idaho, Pseudotsuga is the indicated climax 
of low to moderate elevations. This broad elevational 
belt ranges from below 5,000 feet (1 525 m) to 8,000 feet 
(2 440 m), and locally up to about 8,800 feet (2 680 m). 
In general, the lower exposures are very protected, 
steep, northerly canyon slopes. Some of these locally 
reflect lower treeline, if woodland species are excluded. 
Pseudotsuga grows on southerly or westerly exposures 
at the highest elevations. 
Nearby warmer or drier exposures at low to moderate 
elevations are occupied by Acer grandidentatum 01' occaH 
sionally Juniperus woodlands. Shrub-dominated com-
munities (aU of which are briefly described by Ream 
1964) may border Pseudotsuga elsewhere. The Pinus 
flexilis series may be adjacent, but only at moderate 
elevations. The Abies lasiocarpa series occupies adjacent, 
cooler or more mesic sites and also bounds the series at 
higher elevations. South of Ogden, Utah, Abies concolor 
largely replaces Pseudotsuga as the indicated climax in 
this elevational zone. 
In the Uinta Mountains, the Pseudotsuga series has a 
more limited distribution, largely because it is somewhat 
restricted to the various (but chiefly calcareous-
dominated) sedimentary substrates that flank the central 
quartzite core. Thus, it is very local except in the 
eastern and southern areas. There, it occupies moderate 
to steep slopes between 7,000 and 9,600 feet (2 135 and 
2 925 m) elevation. With the exception of local occur-
rences in the northeastern area, these sites do not repreH 
sent lower treeline. 
This series is bordered on drier or lower sites by the 
Pinus contorta and occasionally the Pinus ponderosa 
series or, in the nmtheastern area, shrub communities. 
More moist exposures contain the Picea pungens series 
or at higher elevations, the Abies lasiocarpa series. 
Vegetation.-Stands vary from very open on exposed 
sites, as scattered trees or groups, to rather dense on 
more moderate exposures. Several seral associates are 
present in the series (appendix B), but Pseudatsuga is 
usually the principal pioneer species as well as the in-
dicated climax. At lower elevations in the northwestern 
region, Acer grandidentatum is also very important, as 
is P{nus ponderosa in the Uintas. Populus tremuloides 
and Pinus contorta are important seral constituents at 
higher elevations, although the latter is largely absent 
from northwestern Utah. Pseudotsuga is clearly the 
most shade tolerant of the conifer associates; in the 
absence of major disturbance, such as an intense surface 
fire, it is conceivably the only conifer within the zone 
that can successfully reproduce in the shade of the 
ovel'story canopy. 
Although variable, the undergrowth is predominantly 
brushy, especially in the low elevation habitat types. 
Occasionally, however, undergrowth has a chiefly herba-
ceous nature, as in the case of the OSCH phase of the 
PSME/OSCH h.t. Undergrowth is depauperate only in 
stands of the PSME/BERE h,t., BERE phase that have 
dense canopies. 
Soils/climate.-Even though a variety of parent 
materials are associated with this series (appendix D-l), 
most are wholly or at least weakly calcareous, or include 
shale. The Pseudotsuga series is infrequently associated 
with the Wasatch conglomerate; where this formation oc-
curs within the environmental compass of climax 
Pseudotsuga, persistent Populus tremuloides com-
munities are frequently found. 
Normally the soils, derived from moderately deep col, 
luvium or shallow, jointed bedrock, are gravelly and well 
drained. Surface soil textures encompass all LexLural 
classes, but most are loamy or finer. Considerable rock is 
frequently exposed. Bare soil is generally absent unless 
sites are intensely utilized by livestock. Litter varies 
from intermittently shallow to uniformly deep, 
Ciimatic data from the Utah State University weather 
station, located at the mouth of Logan Canyon about 
300 feet (100 m) in altitude below the occurrence of the 
Pseudotsuga series, are shown in appendix D-2. 
Fire history.-In the northwestern region, all but the 
most inaccessible stands are second-growth (about 90 to 
120 years old), having been cut and subsequently burned 
during the settlement of the surrounding valley areas 
(Bird 1964), The natural fire frequency, therefore, is 
largely conjecture. Most stands in the Uinta Mountains, 
however, are old-growth and appear to be of fire origin. 
Undoubtedly, light surface fires have been frequent 
historically, as indicated by multiple fire scars on older 
trees and by numerous, layered charcoal fragments that 
are typically encountered in most surface soils and duff. 
In both regions, the effect on vegetation in general and 
undergrowth in particular is probably only transitory, 
most likely producing a flush of shrub and herbaceous 
growth (Lyon 1971; Lyon and Stickney 1976), 
Productivity/management. -Timber productivity 
ranges from very low to high (appendix E), Although 
stockability limitations are present with some habitat 
types or phases, productivity for lower elevation types is 
generally comparable to that of the more moderate POl" 
tion of the Abies lasiocarpa series. Opportunities for 
timber management are generally good in the moderate 
part of the Uinta Pseudotsuga series. Parts of the 
PSME/BERE h,t, provide excellent timber management 
possibilities in the northwestern region. Several perti-
nent considerations are associated with regenerative ac-
tivities; these are discussed for each habitat type. In 
general, natural regeneration is best secured with 
shelterwood techniques. Dwarf mistletoe (Arceuthobium 
douglasii) is very localized in northern Utah and is cur-
rently not a major problem, probably because of past 
logging. 
N ontimber values such as watershed protection, 
wildlife habitat, esthetic considerations, and diverse 
recreational opportunities are important throughout the 
series. During favorable weather and snow conditions, 
the lower brushy habitat types provide alternate big 
game wintering areas to the usual Juniperus woodlands. 
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PSEUDOTSUGA MENZIESIIIPHYSOCARPUS 
MALVACEUS H.T,(PSME/PHMA; DOUGLAS, 
FIR/NINEBARK) 
Distribution,-PSME/PHMA is the major low, 
elevation habitat type in this series in northwestern 
Utah and adjacent Idaho, It occupies steep to very steep 
protected exposures, typically northwest- to northeast-
facing, lower and middle slopes, between about 5,000 
and 7,000 feet (1 520 to 2 130 m) elevation, 
Vegetation.-Pseudotsuga is the indicated climax. Acer 
grandidentatum is the most common seral tree. Rarely 
Pinus contorta is a major seral component in 
southeastern Idaho. 
Undergrowth is brushy and best characterized as con-
sisting of several distinct structural components or 
layers. Physocarpus, typically dense, is the dominant 
shrub (fig, 6), This is overtopped by patchy Amelanchier 
alnifolia and several other tall shrubs that vary by 
phase. Berberis repens, Pachistima myrsinites, Rosa 
woods ii, and Symphoricarpos oreophilus constitute a 
lower shrub component. Arnica cordifolia is often the 
most conspicuous herbaceous species; others that occur 
throughout the type include Cystopteris fragilis, 
Fragaria vesca, Mitella stauropetala, Smilacina 
racemosa, and, locally, Carex geyeri. Ground moss is oc-
casionally notable, and Osmorhiza chilensis is frequently 
abundant on toe-slope sites reflecting greater moisture 
and deeper soil material. 
Figure 6. Pseudotsuga menziesiilPhyso-
carpus malvaceus h.t. on a steep northerly 
exposure in Blacksmith Fork drainage east 
of Logan, Utah (6,300 feet [1 920 m) eleva, 
tion). The dense shrub layer of P. malvaceus 
contains substantia! amounts of Pachisfima 
myrsinites and an herb undergrowth of 
primarily Carex geyeri. 
Adjacent warmer exposures contain AceI' grandiden-
tatum, Physocarpus, Pl'unus, or Symphol'icarpos-
Artemisia tl'identata shrub communities. Cooler or more 
rocky sites are often the PSME/BERE h,t, PRVI phase, 
Soils.-Stands in northern Utah and adjacent Idaho 
normally occur on very stony colluvium. Parent 
materials are calcareous or quartziferous (appendix D), 
Soil surface textures are mainly loamy or finer. Within 
the type some surface rock is typical; bare soil is 
generally absent. Litter depth averages 7.5 em overall. 
Productivity/management.-Timber productivity is low 
to moderate (appendix E). Although productivity may be 
moderate, timber management opportunities are very 
limited because of the typical steepness of sites and dif· 
ficult hardwood and brush control associated with 
overstory manipulation. Shelterwood techniques are 
often the most reliable regeneration strategy, 
This habitat type is an important part of -deer winter 
range in this area. In addition, many sites have con-
siderable esthetic and watershed cover values. Domestic 
livestock use is nominal. 
Other studies.-The PSME/PHMA h.t. occurs 
throughout the Northern Rocky Mountains. It has been 
described from eastern Washington, northern Idaho 
(Daubenmire and Daubenmire 1968), Montana (Pfister 
and others 1977), central Idaho (Steele and others 1983). 
Hoffman and Alexander (1976) and Moir and Ludwig 
(1979) have described a similar habitat type, 
PSMEIPhysocarpus monogynus, from north-central 
Wyoming and northern New Mexico. 
Steele and others (1983) have broadly classified this 
habitat type in southern Idaho and western Wyoming as 
the P AMY phase to geographically differentiate it from 
the PSME/PHMA h.t. of central Idaho. 
PSEUDOTSUGA MENZIESIIIACER GLABRUM H.T. 
(pt'.ME/ACGL; DOUGLAS·FIR/MOUNTAIN MAPLE) 
IJistribution.-PSME/ACGL is a relatively cool and 
moist habitat type in this series. It occurs locally 
throughout northwestern Utah and adjacent Idaho at 
5,800 to 7,500 feet (I 770 to 2 285 m), and infrequently 
in the Uinta Mountains above 7,700 feet (2 350 m) eleva-
tion. It is generally associated with the cold air drainage 
features common to middle and lower slopes, such as 
ravines Or stream bottoms. These slopes are usually very 
steep and north- to northeast-facing. 
Adjacent habitat types include the relatively warmer 
PSME/OSCH and PSME/PHMA h.t.'s or the drier 
PSME/BERE h.t. Cooler bordering sites are most often 
ABLA/ACGL or ABLA/ACRU h.t.'s. 
Vegetation.-Pseudotsuga is the indicated climax and 
most often is the major component of seral stands. 
Many minor seral species occur locally (appendix B), of 
which Populus tremuloides is the most common. 
Undergrowth generally has several canopy components 
(fig. 7). The prominent high-shrub layer typically in-
cludes Acel' glabl'um, Amelanchier alnifolia, and Pl'unus 
virginiana, whereas Berberis l'epens, Pachistima myr-
sinites, and Symphoricarpos oreophilus comprise a lower, 
less conspicuous one. Herbaceous vegetation is diverse: 
the most common species are Arnica cordifolia, 
Disporum trachycarpum, Fragaria vesca, Mitella 
stauropetala, Osmorhiza spp., and Smilacina l'acemosa. 
In addition, Carex geyeri and Calamagrostis rubescens 
may be locally abundant. 
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Soils.-These stands are associated with mixed 
calcareous or quartziferous substrates (appendix D). Soil 
surface textures range from sandy loam to clayey. Con-
siderable amounts of coarse fragments are often present 
in the profile. Some stands have a great amount of sur-
face rock but exposed soil is generally absent. The litter 
averages 2.2 inches (5.5 em) in depth, with an observed 
maximum of 8.7 inches (22 em). 
Productivity/management-Timber productivity is low 
to high (appendix E). This habitat type includes some of 
the highest observed values in the series, although the 
average site index is slightly lower than that of the 
PSME/PHMA and PSME/OSCH h.t.'s. Management 
opporunities for timber, however, are generally restricted 
in northern Utah by steepness of slope and limited ex-
tent of the habitat type. Where opportunities exist, the 
shelterwood method should provide some control over 
subsequent brush development. Scarification may also be 
necessary where rhizomatous graminoids are present. 
Use of this habitat type by domestic livestock is very 
low. Deer use is moderate. 
Other studies.-We consider this habitat type to cor-
respond to the P AMY phase as described by Steele and 
others (1983) for the PSME/ACGL h.t. of eastern Idaho 
and western Wyoming. As such, this phase serves as a 
geographical distinction from the ACGL and SYOR 
phases of central Idaho (Steele and others 1981). 
Figure 7. Pseudotsuga menziesiilAcer 
glabrum h. t. on a moderately steep north· 
eastern exposure (7,000 feet [2 130 m] eleva-
tion) in the Raft River Mountains. The 
moderately dense shrub undergrowth of A. 
glabrum, Ame/anchier a/nifo/ia, Pachistima 
myrisnites, and Ribes viscosissimum is 
underlain by substantial cover of Calama· 
grostis rubescens and Arnica cordi folia. 
PSEUDOTSUGA MENZIESII!OSMORHIZA CHILEN-
SIS H.T.(PSME/OSCH; DOUGLAS-FIR/MOUNTAIN 
SWEETROOT) 
Distribution.-This relatively warm, moist habitat type 
occurs locally in northwestern Utah and adjacent Idaho, 
but principally in the northern Wasatch Range (fig. 8). It 
usually occupies moderate to steep lower to middle 
Figure 8. Pseudotsuga menziesiilOsmorhiza 
chi/ensis h.t. on a moderate northerly ex-
posure at the north end of the Bear River 
Range, Wasatch-Cache National Forest at an 
elevation of 6,800 feet (2 070 m). The under· 
growth consists primarily of the herbaceous 
Arnica cordifo/ia and Thalictrum fend/eri. 
slopes between 5,400 and 7,400 feet (I 646 and 2 256 m) 
with northwest- to northeast-facing exposures. Sites are 
normally fairly protected. 
Vegetation.-Pseudotsuga is the indicated climax. Acer 
grandidentatum and Populus tremuloides are locally 
major seral associates. Pinus contorta is occasionally a 
seral associate in Idaho. 
Undergrowth is diverse. Common species include the 
indicator Osmorhiza chilensis (or O. depauperata at 
higher elevations) and AmeZanchier aZnifolia, Berberis 
repens, Symphoricarpos oreophilus, Smilacina racemosa, 
and Thalictrum fendleri. Sites that receive regular 
livestock use normally have an abundance of weedy 
species. Interestingly, Circea alpina was only en-
countered in the Pseudotsuga series in this habitat type. 
Acer, Prunus, and other shrub communities occupy 
nearby warmer and drier sites. Drier forested sites, 
typically upslope, are normally the PSME/BERE h.t. 
Soils.-This habitat type occur almost exclusively on 
colluvium. Various parent materials are represented (ap-
pendix D). Subsurface coarse fragments are usually pres-
ent, and surface soil textures range from loamy to 
clayey. Surface rock is generally absent. Bare soil is oc· 
casionally present. The average litter depth of the 
habitat type is 2.4 inches (6.2 cm). 
Productivity/management.-Timber productivity is 
moderate to high (appendix E). This type has the 
highest overall sampled site index, productivity, and 
basal area increment and development of the northern 
Utah Pseudotsuga h.t.'s. These values appreciably 
reflect the overall moderate environment of the type and 
in particular the moistness of the colluvial soils. Oppor~ 
tunities for intensive timber management, however, are 
limited because of the scarcity of the habitat type. 
A shelterwood best reflects the Pseudotsuga regenera~ 
tion patterns observed in mature stands. Also, this 
method provides some additional site protection from 
potential hardwood and brush development. In this 
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series, pocket gopher activity appears to be greatest in 
this habitat type, perhaps because of the typical 
lushness of herbaceous vegetation and conducive soil fac-
tors, as well as the close proximity of meadow areas. 
Both deer and domestic livestock utilize the habitat 
type for cover and limited forage. 
Other studies.-This type has also been described in 
central Idaho (Steele and others 1981), and eastern 
Idaho (Steele and others 1983). 
PSEUDOTSUGA MENZIESII/CALAMAGROSTIS 
RUBESCENS H.T.(PSME/CARU; DOUGLAS· 
F'IIVPINEGRASS) 
Distribution.-We sampled this habitat type on a 
steep cool·dry exposure at 6,440 feet (I 963 m) elevation 
in the extreme northwestern extension of the Wasatch 
Range near Malad, Idaho. Isolated occurrences are to be 
expected in northwestern Utah and the westernmost 
Uintas, which would probably represent the southern· 
most extent of the habitat type. The PSME/CARU h.t. 
is apparently absent from the eastern Uinta Mountains 
because Abies lasiocarpa is the most probable indicated 
climax of sites having a dense Calamagrostis 
undergrowth component. 
The PSME/CARU h.t. in southeastern Idaho and adja· 
cent Wyoming is recognized as the PAMY phase and is 
described in detail by Steele and others (1983). 
Vegetation.-Pseudotsuga is the indicated climax. It is 
the only conifer present in the stand, Elsewhere in 
Idaho, Pinus contorta is an important seral species. 
Calamagrostis rubescens conspicuously dominates the 
undergrowth. Small amounts of Pachistima myrsinites, 
Prunus uirginiana, and Symphoricarpos oreophilus are 
present, with small amounts of various herbs. 
Soils.-Our example of this habitat type has quartz· 
iferous and calcareous parent materials and a clayey sur-
face soil. Surface rock and bare soil are absent. The 1it~ 
tel' is 2.0 inches (5.0 cm). 
Productivity/management.-Steele and others (1983) 
report timber productivity to be low to moderate. Our 
stand has moderate productivity and an above average 
site index. 
Other studies.-Similar habitat types are found 
throughout the Northern Rocky Mountains. In addition 
to eastern Idaho and western Wyoming, it has been 
described from central Idaho (Steele and others 1981), 
Montana (Pfister and others 1977), northern Idaho, 
eastern Washington (Daubenmire and Daubenmire 1968), 
Alberta (Ogilvie 1962), British Columbia (McLean 1970), 
and eastern Oregon (Hall 1973). 
PSEUDOTSUGA MENZIESII/CERCOCARPUS 
LEDIFOLIUS H.T.(PSME/CELE; DOUGLAS· 
FIR/CURLLEAF MOUNTAIN·MAHOGANY) 
Distribution.-This minor habitat type is found prin-
cipally in the Wasatch Range in areas adjacent to the 
Utah· Idaho border. It also occurs in the Stansbury 
Mountains. PSME/CELE occupies a variety of dry, very 
exposed slopes from about 6,300 feet (1 920 m) elevation 
on northerly aspects, to 8,000 feet (2 440 m) on souther· 
ly exposures. Sites are subject to year·round winds and 
intense isolation, which contribute to desiccation as well 
as reduced snowpack and snow retention. These factors, 
in conjunction with the typically shallow, rocky soils, 
make the environment the most severe of the Pseudot-
suga series. 
Vegetation.-Pseudotsuga is the indicated climax. 
Trees occur as scattered individuals or in groups. 
Juniperus scopulorum and Pinus flexilis are minor seral 
species. The PIFL/CELE h.t. occurs where Pinus rather 
than Pseudotsuga is a reproducing dominant. 
Undergrowth is dominated by Cercocarpus ledifolius, 
which is very persistent in old-growth stands (fig. 9).2 
Many other shrubs are present, including Amelanchielj 
Artemisia tridentata, Berberis repens, Prunus virginiana, 
Symphoricarpos oreophilus, and occasionally Ceanothus 
velutinus. The herbaceous component is diverse, the 
most common species being Achillea millefolium, 
Balsamorhiza sagittata, Crepis acuminata, Stellaria 
jamesiana, Agropyron spicatum, A. trachycaulum, and 
Leucopoa kingii. These species reflect often the adj acent 
mixed-shrub, Cercocarpus, or grass communities where 
moisture stress inhibits tree growth. The PSME/BERE 
h. t. often occurs nearby on more protected sites. 
Soils.-This type occurs primarily on calcareous parent 
mater ails (appendix D). Soils are shallow and very 
gravelly, and have the broadest range of surface tex-
tUres in the series. Surface rock and bare soil range from 
absent to considerable. The average litter depth is 1.7 
inches (4.2 em). 
Figure 9. Pseudotsuga menziesii/Cercocar-
pus /edifoJius h.t in the northern portion of 
the Wasatch Range on a steep northwesterly 
exposure at 6,300 feet (1 920 m) elevation. 
The predominently shrubby undArgrowth is 
dominated by C. Jedifolius, Symphoricarpos 
oreophifus, and Amelanchier alnifolia. 
2Low elevation stands of the PSME/BERE h.t. in early to mid-
successional stages occasionally have abundant Cercocarpus. In such cir-
cumstances, this species is considered seml. 
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Productivity/management.-Timber productivity is 
very low (appendix E) and stockability limitations are 
present. Some sites which are adjacent to the 
PSME/BERE h.t., however, have moderate productivity. 
Although forage is generally good, many stands are in-
accessible to livestock because of the denseness of Cerco-
carpus and other shrubs. Other values, particularly deer 
habitat and watershed cover, are of much greater 
importance. 
Other studies.-The PSME/CELE habitat type was 
recognized in central Idaho !Steele and others 1981) and 
eastern Idaho and western Wyoming (Steele and others 
1983). 
PSEUDOTSUGA MENZIESIlIBERBERIS REPENS 
H.T,(PSME/BERE; DOUGLAS-FIR/OREGONGRAPE) 
Distribution.-With foul' phases, this is the most com-
mon habitat type in the Pseudotsuga series. It is 
represented by 66 sample stands. Table 4 summarizes 
the range of environment conditions by phase and 
geographic region. 
In northwestern Utah and adjacent Idaho, 
PSME/BERE occupies relatively warm and dry forested 
sites through a 3,500-foot (1 067-m) range of elevation, 
from 5,400 to nearly 9,000 feet (1 067 to 2 743 mi. The 
type occurs on all exposures at higher elevations, but 
only on northerly exposures at low elevations_ It com~ 
monly occupies moderate to very steep middle to upper 
slopes. 
This habitat type is generally more mesic in the Uinta 
Mountains than elsewhere in Utah. In the Uintas it oc~ 
curs on all aspects and elevations from 7,200 to 9,600 
feet (2 195 to 2 926 mi. Its presence on slopes and lower 
elevation exposures here are similar to those of north-
western U tab. 
Vegetation.-Pseudotsuga is the indicated climax. 
Many seral species are associated with this habitat type 
(appendix B), but in many stands Pseudotsuga is the 
only conifer present, particularly in northwestern Utah. 
There, Acel' grandidentatum is the most notable major 
seral species of low elevation stands. In the Uinta 
Mountains, Pinus contorta, P. ponderosa, and Populus 
tremuloides are the major seral associates, each having 
local distributions. 
Undergrowth generally is diverse, varying from very 
brushy to depauperate (fig. 10). These conditions are 
reflected by the phases_ Many species are common only 
to certain phases or to parts of phases (appendix C), cor-
responding to an altitudinal gradient in general. In addi-
tion to the joint indicators Berberis repens and 
Pachistima myrsinites, the species Amelanchier alnifolia, 
SymphOlicarpos oreophilus, and Poa nervosa occur 
throughout the type. 
Carex geyeri (CAGE) phase.-This phase occurs infre-
quently in northwestern Utah and adjacent Idaho. The 
normally steep exposures appeal' to include the same 
temperature regime as sites without C. geyeri but prob-
ably have different edaphic conditions. In addition to the 
typal species, undergrowth notably includes Salix 
scouleriana, Aster engelmannii, and Thalictrum fendlel'i. 
The CAGE phase is more common, but local, in the 
Uinta Mountains. It apparently is restricted to sand-
Table 4.-0istribution of PSME/BERE h.t. in northern Utah by phase and 
region 
Phase 
Northwestern Utah1 Uinta Mountains 
Elevation Elevation 
range Exposure range 
Feet (m) Feet (m) 
CAGE 6,600-8,100 N-NE 7,500-9,200 
(2 012-2 469) (2 286-2 804) 
JUCO 8,100-9,600 
(2 469-2 926) 
SYOR 6,000-8,800 All 8,300-9,200 
(1 829-2 682) (2 530-2 804) 
BERE 5,400-8,000 NW-NE 7,300-9,600 
(1 646-2 438) (2 225-2 926) 
1!nc!udes adjacent Idaho. 
Figure 10. Pseudotsuga menziesiilBerberis 
repens h.t. on a steep northwest exposure 
(6,400 teet [1 950 m] elevation) in the Bear 
River Range, Wasatch-Cache Nationa! 
Forest. The sparse undergrowth conSists of 
a mix of low shrubs and herbs. 
stone and quartzite substrates. Exposures are warm and 
dry, and moderate to very steep. Undergrowth is usually 
characterized by abundant coverage of Carex. In addi-
tion to the species that occur throughout the type, 
Juniperus communis is common, and Arctostaphylos 
uva-ul'si and Astragalus miser are locally abundant. 
Where Pinus ponderosa is a major seral associate, near-
by warmer and drier sites are the PIPOICAGE hot,; 
elsewhere adjacent habitat types are variable. 
Juniperus communis (JUCO) phase.-This cool, dry 
phase is apparently restricted to the central and eastern 
Uinta Mountains where it is associated with the 
sedimentary formations that flank the central quartzite 
core of the range, (It is also to be expected on the Uinta 
National Forest portion of the southwestern Uinta 
Mountains, and possibly at the higher elevations of the 
Wasatch Range where Juniperus Occurs very infrequent-
ly,) In the northeast this phase frequently occupies all 
Exposure 
NE,S 
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All 
All 
All 
exposures in a narrow altitudinal band at the upper 
elevations of the sedimentary formations; on the other 
hand, exposures are mostly protected in the southern 
area. Topography is steep to very steep. 
Pinus contorta and Populus tremuloides arc important 
seral associates in southern areas, but Pseudotsuga is 
usually the only tree in northeastern stands. Under-
growth is typically brushy, with Juniperus as the domi-
nant species. The herbaceous component is normally 
depauperate, having Galium boreale and Carex rossii as 
the most common species. On some sites, however, 
Astragalus miser is conspicuous. 
Nearby warmer and drier exposures are the 
PICOIBERE c,t, principally in the southern area and 
PSMEISYOR h,t" which is usually lower in the north-
eastern areas, The slightly more mesic PIPUIBERE h,t, 
is sometimes adjacent in the southeastern area. In the 
northeast neat'by cooler or more mesic sites are the 
BERE phase or the ABLAIBERE h,t, 
Symphoricarpos oreophilus (SYOR) phase,-This phase 
is common in the northern Wasatch Range of Utah. In 
the Uinta Mountains, where it is infrequent, sites reflect 
exposures intermediate to those of the PSMEISYOR h,t, 
and the JUCO and BERE phases of the PSMEIBERE h,t, 
The SYOR phase in northwestern Utah occupies some 
of the warmest and driest forested sites. These are very 
steep at lower 6,000-foot (1 829-m) elevations, Between 
7,000 and 9,000 feet (2 134 to 2 743 m), the typical 
mid slope to ridgetop topography is moderate to very 
steep. 
Stands are either isolated 01' are open, with scattered 
trees that never achieve complete canopy closure; stands 
with dense canopies are usually in the BERE phase. 
Pseudotsuga is the dominant conifer. Abies lasiocarpa is 
accidental. Undergrowth is usually brushy and 
dominated by Symphoricarpos and Leucopoa kingii. Nor-
mally, lower elevation sites have abundant cover of 
Arnica cordifolia as well, 
Adjacent, more mesic exposures are the BERE phase 
of this habitat type or the ABLAIBERE h,t, Drier sites 
are Symphoricarpos-dominated communities. 
Berberis repens (BERg) phase.-This is the commonest 
phase in the habitat type. In northwestern Utah and ad-
jacent Idaho, elevations for the habitat type range from 
5,400 to 7,500 feet (I 646 to 2 286 m), but most sites oc-
cur above 6,000 feet (I 829 m), Topography is variable, 
ranging from moderate to very steep. Exposures are 
relatively warm and dry but are normally more moderate 
than those of the other phases. 
Pseudotsuga is usually the only tree present, but some 
lower stands have, in addition, a nominal coverage of 
Juniperus scopu/orum. Undergrowth is variable. Sites at 
the lower eleval.ion:s have many species in common with 
the PSME/PHMA h.t. Higher sites are normally 
depauperate except for the typal shrubs. 
Nearby habitat types at lower elevations include the 
more mesic PSME/PHMA, the cool-moist PSME/ACGL, 
or the very warm and dry SYOR phase. At higher eleva-
tions adjacent habitat types are the warm-moist 
PSME/OSCH, or the cool-moist PSME/ACGL or 
ABLA/ACGL h.t.'s; cool and dry sites are ABLA/BERE; 
warmer sites are the SYOR phase (particularly near 
forest fringes); and very warm and dry sites are fre-
quently PSME/CELE h. t. or nonforest vegetation. 
In the Uinta Mountains, the BERE phase is common 
only in the northeastern area. The moderate to very 
steep exposures are normally the most mesic of the 
Uinta Pseudotsuga series. Substrates include sedimen-
tary materials, chiefly limestone, and occasionally 
quartzite. 
Pinus contorta is a major seral associate of most 
stands. Undergrowth is typically depauperate. Berberis 
is often the most abundant species, with small coverages 
of Juniperus communis and the other typal species being 
additionally present. 
In the Uinta Mountains, adj acent sites include the 
warmer PICOIBERE c.t., the higher cool-dry JUCO 
phase, or the cooler and more moist ABLA/BERE h.t. 
Nonforest communities frequently abut this phase. 
Soils.-Our stands OCcur on sedimentary and quartzite 
substrates (appendix D). Surface soil textures, which 
range from sandy loam to clayey, reflect this variety of 
parent materials. Soils are typically shallow and most 
have considerable coarse fragments. Overall, the soils of 
stands in the Uinta Mountains are coarser textured. Sur-
face rock is variable but bare soil is generally absent. 
The average duff depth for the type is 4.5 cm; the range 
of the average phase values is 3.3 cm (JUCO) to 5.5 cm 
(BERE). 
Productivity/management.-Pl'oductivity is very low to 
moderate (appendix E). Overall, productivity values for 
this habitat type are the lowest for the types having 
management possibilities in this series. The highest pro· 
ductivity for the type occurs in the CAGE phase. The 
SYOR and JUCO phases have the lowest because of low 
site index in combination with stockability limitations. 
The BERE phase has the greatest range of productivity 
values and the highest site index (64 feet) of the 
PSMEIBERE stands sampled. Overall, the average pro-
ductivity and site index of Uinta Mountain stands is 
lower than that of the northwestern stands. It is also 
noteworthy that this habitat type has the vast majority 
of the old-growth stands in the Pseudotsuga series. 
30 
Opportunities for timber management are generally 
good for all phases except the SYOR, wherever slope or 
other factors are not restrictive. Pseudotsuga is the only 
conifer available for management in northwestern Utah. 
In the Uinta Mountains, Pinus contorta or P. ponderosa 
may present additional opportunities in some stands. 
With overs tory manipulation, many sites in both areas 
are subject to excessive brush competition and insola· 
tion. This suggests the use of a shelterwood for securing 
natural regeneration. Small clearcuts with planting also 
appeal' to be satisfactory on the better, more moist sites. 
Where Carex geyeri is present, scarification may be 
necessary. 
Lower elevation sites in northwestern Utah are an im-
pOl·tant part of deer winter range. Other sites appear to 
receive variable summer use by deer and elk, mainly for 
cover. Domestic livestock may make heavy use of this 
habitat type for shade when grazing areas are nearby. 
Other studies.-This habitat type was described for 
central Idaho by Steele and others (1981). The type and 
phases are recognized as occurring throughout southern 
Idaho as well as in scattered locations of western 
Wyoming (Steele and others 1983). The PSME/BERE 
h.t. has also been described from the Bighorn Mountains 
of Wyoming by Hoffman and Alexander (1976). 
PSEUDOTSUGA MENZIESIIISYMPHORICARPOS 
OREOPHILUS H.T.(PSME/SYOR; DOUGLAS-
FIR/MOUNTAIN SNOWBERRY) 
Distribution.-Although this habitat type occurs local-
ly throughout the Uintas, it is common only in the 
northeastern area. It is rarely encountered in north-
western Utah and adjacent Idaho. The type occupies 
ridges and moderate to steep middle and upper slopes. 
Exposures are relatively warm and dry; it is found at 
elevations ranging from 7,000 to 9,600 feet (2 134 to 
2 926 mI. 
Vegetatiol1.-Pseudotsuga is the indicated climax, and 
the undergrowth is characterized by Sympholicarpos. 
Several seral species are locally present (appendix B), of 
which Populus tremuloides and, at lower elevations, 
Pinus ponderosa are the most notable. In general, stands 
are the most open of the Uinta Pseudotsuga series. 
Undergrowth is variable but normally brushy, being 
dominated by Symphoricarpos and, on some sites, 
Juniperus communis or Artemisia tJidentata vaseyana. 
The herbaceous component is typically depauperate with 
Carex rossii and Leucopoa kingii as the most common 
species. 
In many locations this type borders lower, warmer, 
and drier Symphoricarpos-Artemisia communities. Adja-
cent cooler sites are the PSME/DEHE h.t., BERE phase, 
or wherever Juniperus is a major undergrowth compo-
nent, the JUCO phase. 
Soils.-Our stands have a variety of substrates (appen" 
dix D). Soils are gravelly, and surface textures range 
from sandy loam to clayey. The type has moderate sur" 
face rock but little bare soil. The average litter depth is 
4.4 cm. 
Productivity/managemel1t.-Productivity is very low to 
low (appendix E) because of low site index in combina-
tion with stockability limitations. Management OppOI'" 
tunities are limited to the protected, better sites. 
Regeneration strategies should follow natural patterns, 
like shelterwood; larger clearcuts will be difficult to 
regenerate because of brush competition and excessive 
insolation and droughty conditions. 
Deer use this type moderately and mainly for covel'. 
Domestic livestock use is principally for shade, and is 
high wherever grazing areas are nearby. This habitat 
type is also important watershed covel' at higher eleva~ 
tions. 
Other studies.-The PSME/SYOR habitat type has 
been described from southwestern Montana (Pfister and 
others 1977), central Idaho (Steele and others 1981), and 
eastern Idaho and western Wyoming (Steele and others 
1983). Reed (1976) recognized the PSME/SYOR habitat 
type as a much broader concept in the Wind River 
Range, Wyo. 
Where Juniperus is a major undergrowth component, 
the type is somewhat similar to the PSME/JUCO 
habitat types of the above authors (excluding Reed). 
Picea pungens Series 
Distribution.-Stands with Picea pungens as a compo-
nent are locally common throughout the Uinta 
Mountains. Such stands also occur occasionally in the 
canyons neal' and to the south of Salt Lake City. Picea 
pungens is more abundant and important throughout 
sou them Utah. 
Stands in northern Utah where P. pungens is the in~ 
dicated climax occur mainly in the southeastern and 
northern Uinta Mountains at elevations between about 
7,800 and 8,800 feet (2 375 and 2 680 mi. Sites range 
from warm, dry, steep, southerly slopes 01' ridgetops to 
relatively mesic canyonsides to very wet streamsides. 
This series probably reflects a topographic and edaphic 
climax, as suggested by Pfister (1972). These three site 
conditions for P. pungens also occur in the southwest 
(Moir and Ludwig 1979; Pearson 1931). 
In the southeastern Uinta Mountains the series is 
bordered by the warmer and drier Juniperus woodland, 
Populus tremuloides series, 01' shrub communities which 
are dominated by Artemisia spp. and SymphoricalpoS 
oreophilus, with a variety of herbaceous species 
(Cronquist and others 1972). The Pinus contorta series 
usually borders it in the northern Uintas. 
Stands where P. pungens is a major dominant also 
occur on the northern slope of the Uinta Mountains on 
private lands, which were not sampled. Most of these 
stands occupy streamside terraces 01' other related land~ 
forms, and are usually at the lowest elevations at which 
conifers are encountered. Undergrowth of several ob-
served wet sites was dominated by species of Salix, 
Carex, and Equisetum. In contrast, near Robertson, 
Wyo., a relatively warm site having deep clayey alluvial 
sediments and very dry surface soils was observed on 
the Blacks Fork River. Undergrowth was dominated by 
Arctostaphylos uva-ursi, Juniperus communis, and 
Potentilla fructicosa. 
Of special consideration are the streamside sites within 
the montane zone throughout northern Utah that have 
P. pungens as a major climax associate. These sites are 
uncommon and were not sampled but include great 
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variation in undergrowth. Sites such as terraces where 
Equisetum arvense is a major component are included in 
the Picea engelmanniilEQAR h.t., after Steele and 
others' (1983) treatment for this situation in eastern 
Idaho and western Wyoming. Other riparian sites are 
unclassified. 
Vegetation.-In the Uinta Mountains, it appears that 
Picea pungens has an intermediate shade tolerance, as 
suggested by Daniel and others (1979). Stand structure 
analysis shows that it is significantly less tolerant than 
Abies lasiocarpa and Picea engelmannii. We believe that 
in this area it is slightly more tolerant than Pseudot-
suga, although a reverse relationship is indicated in 
eastern Arizona by Jones (1974). Other common 
associates (appendix B) are clearly less tolerant. 
Perhaps of more significance, however, when consider~ 
ing this species' competitive relationship with Pseudot-
suga, is its apparent adaptation to warmer temperature 
regimes, especially very dry sites with calcareous 
substrates. In this sense, P. pungens usually has a 
distinct competitive advantage over Pseudotsuga. When 
cooler and moister sites are considered, or those that 
have weakly calcareous or noncalcareous substrates such 
as sandstone, this relationship is sometimes less discern-
ible and care must be taken to place a particularly 
questionable stand in the appropriate series. In general, 
the more productive of these sites, as measured by site 
index, are usually the P. pungens series. Often, however, 
the tolerance relationship is directly apparent. In some 
stands that exceed 300 years of age for example, stand 
structure is somewhat similar to that of old-growth 
Picea engelmannii-Abies lasiocarpa stands; Pseudotsuga 
is dominant in the upper canopy and P. pungens is 
reproducing in the lower. 
Excluding wet sites, undergrowth reflects a bimodal 
range of environmental conditions. Warm-dry extremes 
are characterized by Agropyron spicatum and a host of 
other species. More moist sites normally have brushy 
undergrowth dominated by Berberis repens, Juniperus 
communis, or Pachistima myrsinites; Arnica cordifolia, 
Galium boreale, and Thalictrum fendleri are present also. 
Soils.-A variety of parent materials are associated 
with this series (appendix D). These are principally 
limestone or mixtures of various sedimentary materials 
of which many are weakly calcareous (Kinney 1955). 
Quartzite is only common as a predominant parent 
material in the northern area where it is usually 
associated with glacial or alluvial depositions. 
Soils are gravelly. Surface textures range from loamy 
to clayey. Exposed bedrock, surface rock, and bare soil 
are most abundant, with the drier sites in the series 
where litter accumulation is also least. Average litter 
depth for the series is 0.9 inches (2.4 em). 
Fire history.-Charcoal fragments are present mainly 
in the more mesic part of the series, but an overall past 
fire history and its influence on vegetation is not clear. 
Light surface fires probably have had little long· term ef-
fect on undergrowth. Nevertheless, this type of fire may 
have greatly influenced overstory composition by 
destroying Picea pungens. If such is the case, then 
larger individuals of Pseudotsuga would survive, and 
seral stands would be maintained. 
Productivity/management.-Timber productivity is low 
to moderate (appendix E). Picea pungens is the most 
productive species but it is presently not extensively 
utilized; Pseudotsuga and Pinus contorta are the prin-
cipal management species. 
Deer use for cover and browse is moderate and 
livestock use is locally important where adjacent forage 
is also available. This series also provides watershed pro-
tection. 
Other studies.-Picea pungens habitats have been 
described throughout the central and southern Rocky 
Mountains, from Utah (Kerr and Henderson 1979; 
Pfister 1972; Ream 1964), Arizona and New Mexico 
(Moir and Ludwig 1979), New Mexico and Colorado (Peet 
1978), and western Wyoming (Steele and others 1983). 
PICEA PUNGENSIAGROPYRON SPICATUM H.T. 
(PIPUIAGSP; BLUE SPRUCEIBLUEBUNCH 
WHEATGRASS) 
Distribution.-This warm, dry habitat type is locally 
common in the southeastern Uinta Mountains. It oc-
cupies moderate to steep slopes or ridge tops between 
7,800 and 8,800 feet (2 375 and 2 680 m) elevation. Ex-
posures are overall southerly, ranging from east- to west-
facing. 
Vegetation.-Picea pungens is the indicated climax, 
Abies lasiocarpa is accidental, Pseudotsuga is a major 
seral component, as are Pt"nus ponderosa and Populus 
tremuloides in local situations. Juniperus scopulorum 
and Pinus flexilis are minor seral associates also !-'wing 
local distributions. Stands are open and rarely achieve 
complete canopy closure. 
Undergrowth is variable, ranging from sparse to 
brushy. It reflects the xeric nature of this habitat type 
as exemplified by Agropyron spicatum, Arenana con-
gesta, Linum kingii, and Oryzopsis hymenoides. Domi-
nant shrubs are Berberis repens, Juniperus communis, 
PacMst~'ma myrsinites, and Symphoricarpos oreophilus. 
Carex rossii is also corrunon. The use of A. spicatum as 
an indicator species does not imply an overall grassland 
physiognomy. 
Warmer and drier sites are Juniperus woodland or non-
forest communities. Adjacent, more mesic habitat types 
include PIPU/BERE, PSME/BERE, and ABLA/BERE. 
Soils.-The soils of our stands are associated ex-
clusively with calcareous substrates. Soils are very 
gravelly. Surface textures range from gravelly loams to 
gravelly clays. Surface rock is often considerable (occa-
sionally including exposed bedrock) and some bare soil is 
present. Litter accumulation is usually intermittent, 
averaging 0.4 inches (1.0 cm) in depth. Erosion is often 
very noticeable. 
Productivity/management.-Watershed covel' is the 
most important management consideration. Deer and 
livestock use may be important in some situations. 
Although Picea and Pseudotsuga site-index values are 
moderate, timber productivity is very low to low because 
of stockability limitations (appendix E). 
Erosion hazards are present throughout much of the 
habitat type. 
Other studies.-PIPU/AGSP habitat type has not been 
previously mentioned in other studies. 
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PICEA PUNGENSIBERBERIS REPENS H.T. 
(PIPUIBERE; BLUE SPRUCE/OREGON GRAPE) 
Distribution.-PIPUIBERE, the more moderate 
habitat type of the series, occurs locally in the 
southeastern Uinta Mountains. It is also infrequently en-
countered in the northern area of this range. This 
habitat type occupies protected exposures at elevations 
of 8,000 to 8,800 feet (2 440 to 2 680 m). Slopes range 
from gentle to very steep. 
Vegetation.-Picea pungens is the indicated climax. 
When present, Pseudotsuga is usually a persistent seral 
species. Populus tremuloides and Pinus contorta are 
other major seral associates. 
Undergrowth is typically shrubby. In addition to the 
joint indicator species BerbeJis and Juniperus communis, 
normally present are AceI' glabrum, Pachistima myr-
sinites, Rosa spp., and Symphoricarpos oreophilus. 
Especially noteworthy is the presence of Ceanothus 
velutinus and Shepherdia canadensis, which suggest the 
incidence of fire. Although diverse, the herbaceous com-
ponent is generally depauperate, except when Astragalus 
miser Or Carex geyeri are abundant. The most common 
herbs include Anemone multifida, Arnica cordifolia, 
Galium boreale, Thalictrum fendleri, and Carex rossii. 
In the southeastern area, drier sites are non forest com-
munities or the POTR/CAGE or PIPU/AGSP h.t.'s. Nor-
mally the PICO/BERE C.t. is adjacent in the northern 
area. Nearby cooler habitat types are PSME/BERE or 
ABLAIBERE. 
Soils.-The PIPU/BERE h.t. is associated with a 
greater diversity of dominant parent materials than 
PIPU/AGSP (appendix D). These include quartzite, 
limestone, and other weakly calcareous or noncalcareous 
sedimentary rocks. Surface textures range from sandy 
loam to clayey, and most soils are gravelly. Normally lit-
tle surface rock and bare soil are present. The average 
litter depth is 1.3 inches (3.4 cm). 
Productivity/management.-Timber productivity is low 
to moderate (appendix E). The site index values of Picea 
pungens have little variability. Although only two of the 
sampled Pseudotsuga trees were acceptable for site-index 
determination, the Pseudotsuga site index appears to be 
higher in this type than in the PIPU/AGSP h.t. 
Small clearcuts and shelterwood cuts appear to be ac-
ceptable for regeneration of Picea and Pseudotsuga, 
respectively. 
Deer and elk use the type moderately for cover. Only 
local livestock use occurs. 
Other studies.-This habitat type was first noted in 
Utah by Pfister (1972), and subsequently by Kerr and 
Henderson (1979). Moir and Ludwig (1979) have de-
scribed a similar habitat type (PIPU-PSME h.t., JUCO 
phase) from northern New Mexico. 
Abies con color Series 
Distribution/climate.-Within the northern Utah study 
area, the Abies concolor series occurs throughout the 
higher mountain ranges of the northwestern region, 
roughly south of the vicinity of Ogden, Utah (latitude 
41 "15'). It is also found locally in the southwestern to 
westernmost Uinta Mountains. The series increases in 
importance through southern Utah. In general, it oCA 
cupies most all montane forest sites between the eleva-
tions of about 5,000 feet (1 525 m), lower timberline, and 
8,000 feet (2 440 m). The series is strikingly similar in 
most all respects to the Pseudotsuga menziesii series. 
North of 41 051' latitude, Abies concolor has an in-
creasingly sporadic occurrence; its northernmost Rocky 
Mountain location is in Cottonwood Creek east of Logan, 
Utah. Within this tension zone, Pseudotsuga menziesii 
appears to replace A. concolor as the indicated climax of 
montane forest sites. Here, a combination of two factors 
seems to most strongly influence the population 
dynamics, and thus the distribution, of A. concolor. 
The first factor is a critical, limiting minimum 
temperature that develops within this area as a result of 
increasing latitude. (The same limitation appears to af-
fect Quercus gambelii, which also terminates in the same 
general area.) Based on the climatological maps provided 
in Brown (1960), this threshold may hypothetically cor-
respond to a mean maximum January temperature of 
about 30 0 to 32 0 F (_10 to 0 0 C) occurring within the 
lower altitudinal (moisture) limits of A. conca lor. Aside 
from temperature, fairly similar conditions of both 
substrates and precipitation occur throughout the Utah 
portion of the Wasatch Range, although the Great Salt 
Lake and Provo Lake apparently contribute to a slight 
increase in precipitation (appendix D-2). Thus while 
seedlings of A. concolor are commonly encountered, suc-
cessful establishment would occur only during a series of 
the most favorable years having winters of above 
average temperature. While the Uinta Mountains are 
located south of Ogden in latitude, this same January 
temperature pattern occurs eastward because of the cold 
surrounding basins. 
The second factor is that several rodents prefer to feed 
on the cambial tissue of A. concolor rather than that of 
Pseudotsuga. Hayward (1945), in a study of the Mt. 
Timpanogos area in the southern Wasatch Range, noted 
the near-complete destruction of scattered A. concolor, 
which had developed under the protective cover of 
Populus tremuloides. Given the normally episodic 
establishment of this species in the northernmost extent 
of its range, such activity could have a marked impact 
on population dynamics. For example, several stands of 
Pseudotsuga, as well as Populus, which included small 
populations of A. concolor, were located during 1972 to 
1976. Typically, these included a representation of small-
to medium-sized saplings. By 1977, almost all of the A. 
conca lor had been destroyed by porcupines. In addition, 
the upper crowns of larger, widely located trees ex-
hibited a periodic stripping of thinner bark. These 
feeding patterns appear to be opportunistic. In this area, 
many porcupines migrate from their valley and foothill 
wintering areas through the montane zone to their sum-
mering areas at higher elevations. Also, constant 
destruction of the leaders of the smaller trees by feeding 
mice, generally occurring at the level of snowpack ac-
cumulation, results in very "bushy," stunted individuals. 
Mice probably also destroy a great portion of each 
year's new seedlings. 
Clearly, the combination of temperature constraints 
and rodent pressure serves to limit the success of A. 
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concolor within the tension zone. With the exception of 
isolated sites, Pseudotsuga is the indicated climax within 
the tension zone and A. concolor is probably an acciden-
tal species. This relationship merits more study. 
Vegetation.-Abies concolor usually reproduces abun-
dantly throughout the series under conditions of dense 
shade, but it is an aggressive pioneer species as well. 
Overs tory conditions are variable. On exposed, principal~ 
ly lower elevation sites A. conca lor occurs either as wide~ 
ly spaced single trees or in scattered groups, between 
which brush or woodland species, chiefly Acel' gmndiden~ 
tatum and Quercus gambelii, , are abundant. 3 Pseudot-
suga and occasionally Populus tremuloides are dominant 
seral associates on more moderate exposures. On these 
sites canopies are normally more closed, often densely 
so. In addition, Populus angustifolia or Acer negundo is 
sometimes represented on sites close to streams. 
Overall, undergrowth is similar to that of the Pseudot-
suga menziesii series. 
Soils.-Soils are derived from a variety of parent 
materials that include calcareous and noncalcareous 
sedimentary, complex metamorphics, granitic and quart~ 
zite rocks (appendix D). Additionally, most soils are 
associated with colluvium or rather shallow bedrock. A 
few stands occupy glacial-related features at the lower 
reaches of some canyons near Salt Lake City. Soils are 
gravelly and most are fairly well drained. All textural 
classes are represented in the sq.rface soils in the series. 
The depth of litter and the amount of exposed rock are 
quite variable, but bare soil is generally absent. 
Weather data from Cottonwood Weir Station, which is 
located lower than the series, and from Timpanogos 
Cave, which reflects the climate of a woodland site 
across-canyon from the ABCO/BERE h.t., BERE phase, 
are presented in appendix D-2. 
Fire history.-Natural fire frequency prior to the in-
fluence of settlers is uncertain. In general, its effect on 
undergrowth was probably temporary and, in general, 
similar to that which is suggested for the Pseudotsuga 
menziesii series. Fire probably had a more significant ef-
fect on the overstory because Abies concolor is less fire 
resistant than Pseudotsuga. Thus, frequent light surface 
fires probably maintained rather open stands of large, 
persistent Pseudotsuga, and perhaps a few old Abies as 
well. In addition, Abies stands in local areas could be 
completely destroyed because their branching habit 
favors crowning out of surface fires. 
As is the case for the Pseudotsuga menziesii series, 
many stands in the A. concolor series were logged and 
subsequently burned during the late 1800's. A review of 
various historical documents relating to that period in-
dicates that A. concolor was just as scarce north of 
Ogden then as now. 
Productivity/management. -Timber productivity 
ranges from very low to very high. The ABCOIOSCH 
h.t. includes some of the highest observed sample site in-
dex values of the montane zone of northwestern Utah. 
3Such sites, however, must be capable of supporting at least 25 per-
cent canopy cover of Abies, including any Pseudotsuga. Sites supporting 
less than 25 percent canopy cover of these conifers are considered as the 
ABCO·QUGA woodland series. 
Timber management is generally limited, however, large· 
ly because other values are paramount. Timber 
guidelines are similar overall to those which are discuss~ 
ed for the Pseudotsuga series. Regeneration of Abies 
concolor is usually accomplished best through 
shelterwoods. 
The series provides a multitude of non timber benefits: 
deer habitat, watershed protection, and a diverse range 
of recreational opportunities. 
Other studies.-Various Abies concolor habitats have 
been discussed for Oregon by Franklin and Dyrness 
(1973), who provide a summary of many studie.c;, and for 
New Mexico and Colorado by Peet (1978). 
Abies concolor h.t.'s have been described from central 
and southern Utah (Plister 1972), and Arizona and New 
Mexico (Moir and Ludwig 1979). Abies concoloriAcer 
glabrum and Abies concolorlCercocarpus ledifolius are 
unsampled habitat types that are expected to be com· 
man in the southern Wasatch Range and that possibly 
occur in the study area near Salt Lake City. 
ABIES CONCOLORIPHYSOCARPUS MALVACEUS 
H.T. (ABCOIPHMA; WHITE FIR/NINEBARK) 
Distribution.-This habitat type is common in the 
southern Wasatch Range and Stanshury Mountains. It 
occupies relatively warm sites that most closely resem-
ble those of the PSME/PHMA h. t. Slopes range from 
moderate to very steep. 
Vegetation.-Abies concolar is the indicated climax. 
The shrubby undergrowth is dominated by typically 
dense Physocarpus. Species which occur throughout the 
type are Amelanchier alnifolia, Pachistima myrsinites, 
and Prunus virginiana. In addition, Carex geyeri is local-
ly abundant. The presence of herbaceous species varies 
(appendix C), as does that of seral overs tory associates 
(appendix B). 
Pseudotsuga is usually a major seral associate, and 
stands are fairly closed. Occasionally Acer and Quercus 
are represented but they are persistent in the largest 
canopy openings only. In addition to the typal species, 
undergrowth includes Symphoricarpos oreophilus, 
Mitella stauropetala, and Smilacina racemosa as the 
most common species of the many that occur. Nearby 
drier forested sites are typically the ABLA/BERE h.t. 
Cooler, more mesic exposures at higher elevations are 
the ABLA/ACRU, ABLA/PHMA, or ABLA/ACGL 
h.t.'s. 
Soils.-The soils of our sample stands are derived 
primarily from shaley quartzite (appendix D). In general, 
soils are gravelly with surface texture loamy to clayey. 
Surface rocks are usually absent. Litter depth averages 
6.8 em. 
Productivity/management.-In general, timber produc-
tivity is high. This habitat type is important for deer, 
especially as winter range. Watershed protection and 
esthetic values are also high. 
Other studies.-This habitat has not been previously 
mentioned. 
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ABIES CONCOLORIOSMORHIZA CHILENSIS H.T. 
(ABCO/OSCH; WHITE FIR/MOUNTAIN 
SWEETROOT) 
Distribution.-This minor, moist habitat type occurs 
throughout the geographical extent of the series, with 
the exception of the Uinta Mountains. Overall, 
ABCOIOSCH is fairly similar to the PSME/OSCH h.t. 
Exposures are northerly, steep to very steep lower and 
midslopes. Sites otherwise are protected and principally 
occupy streamsides or benches. Elevations are between 
about 5,400 and 7,000 feet (1 645 and 2 135 mi. 
Vegetation.-Abies concolor is the indicated climax. 
Normally Pseudotsuga is a major seral associate, and 
Populus angustifalia and Acer negundo are associated 
with streamside sites. 
Undergrowth is usually brushy. Common shrubs in· 
clude Amelanchier alnifolia, Pachistima myrsinites, 
Prunus virginiana, and, when the drier ABCO/PHMA 
h.t. is proximate, minor amounts of Physocarpus 
malvaceus. Osmorhiza chilensis is usually the most 
notable herbaceous species (appendix C). 
Soils.-The soils of our stands are derived from a 
variety of substrates (appendix D). Surface textures are 
variable, ranging from loamy sands to clayey, and most 
soils are gravelly but relatively moist. Considerable sur-
face rock but little bare soil is typically present. Litter 
depth averages 1.9 inches (4.8 cm). 
Productivity/management.-Timber productivity is 
high to very high, which is highest for the series (appen· 
dix E). Timber management opportunities, however, are 
restricted because of the limited extent and nature of 
the sites. In this respect, maintenance of water quality 
is usually a paramount concern. 
Other studies.-This habitat type has not been men· 
tioned previously. 
ABIES CONCOLORIBERBERIS REPENS H.T. 
(ABCO/BERE; WHITE FIR/OREGONGRAPE) 
Distribution.-This habitat type, with two recognized 
phases, occurs throughout the geographical extent of the 
series. Elevations range from about 5,700 feet (1 735 m) 
to over 8,000 feet (2 440 mi. Exposures are north· facing 
or otherwise protected, and slopes are gentle to extreme-
ly steep. The habitat type is similar in most all respects 
to the PSME/BERE h.t. 
Vegetation.~Abies concolor is the indicated climax. 
Seral associates vary in occurrence by phase. 
Undergrowth is typically brushy (fig. 111. Common 
species include the joint indicators Berberis and 
Pachistima myrsinites, as well as Symphoricarpos 
oreophilus, Thalictrum fendleri, and minor amounts of 
Osmol'hiza chilensis. Where the ABCO/PHMA h.t. is 
nearby on somewhat more mesic sites, small amounts of 
Physocwpus malvaceus are also present. Other more 
mesic habitat types include ABCOIOSCH and the cooler 
ABLA/BERE. Warmer and drier sites most frequently 
support woodland or nonforest communities; also the 
PSME/BERE h.t. is occasionally adjacent. 
Figure 11. Abies can c%r/Berberis repens 
h.t. on a moderately steep northeast ex-
posure (8,400 feet [2 560 m) elevation) in the 
western part of the Uinta Mountains near 
Kamas, Utah. The low, brushy undergrowth 
consists primarily of Symphoricarpos 
oreophilus and B. repens. 
Symphoricarpos oreophilus (SYOR) phase.-This phase 
occupies the warmest and driest exposures and is 
especially common in the western mountain ranges. 
Usually Abies does not achieve a closed canopy. Acel' 
gl'andidentatum and Quercus gambelii are locally impor-
tant seral associates which are sometimes persistent in 
the larger canopy openings. Undergrowth is character-
ized by normally dense Symphoricarpos or the presence 
of persistent Cercocarpus ledifolius. In addition to the 
typal species, Prunus virginiana is often present at the 
lower elevations and Ceanothus velutinus at the higher 
elevations. 
Berberis repens (BERE) phase.-The more mesic 
BERE phase is commonest in the Wasatch Range and 
southwestern Uinta Mountains. Stand structure is more 
closed. Pseudotsuga is the principal seral associate; occa" 
sionally Populus tremuloides is present as a seral 
species. Undergrowth additions are Amelanchier 
alnifolia, Aster engelmannii, Stellaria jamesiana, and 
sometimes Carex geye7i. 
Soils.~Our stands have soils that are derived from a 
variety of substrates (appendix D). Soils are gravelly, 
and surface soils vary from sandy loams to rather 
clayey. Normally little surface rock is present, and bare 
soil is generally absent. The SYOR phase has an average 
litter depth of 1.0 inches (2.5 em); that of the BERE 
phase is 1.4 inches (3.5 em). 
Productivityfmanagement.~Timber productivity is 
very low, with stockability limitations in the SYOR 
phase, and low in the BERE phase (appendix E). Very 
local timber management opportunities exist where other 
use considerations are not predominant. Shelterwoods 
best reflect observed patterns of regeneration. Moderate 
deer use occurs throughout the type. 
Other studies.-The ABCO/BERE h.t. has been briefly 
described from central Utah by Pfister (1972). 
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Picea engelmannH Series 
Distribution.~This series occurs most commonly 
throughout the more central and eastern Uinta 
Mountains. It also occupies some of the moistest sites in 
the Salt Lake City area of the Wasatch Range as well as 
in the westernmost Uintas. Although most all sites 
occur within the altitudinal range of Abies lasiocarpa, 
exposures are either too cold or too dry for Abies. In 
general, all aspects are represented and elevations range 
from about 9,000 feet (2 745 m) to over 11,000 feet 
(3 350 m) at timberline. 
Vegetationlfire history.~Picea engelmannii is often 
very long-lived, frequently attaining ages of greater than 
400 years. Fire is an important perturbation: although 
more frequent at lower elevations, its effect may be 
more severe at higher elevations where stand establish-
ment can be quite prolonged. Very wet sites often have 
Abies lasiocarpa represented as a climax associate. 
Several old-growth structural trends are encountered on 
drier sites. There, reproduction occurs mainly on mineral 
soil created by upturned root masses, and Abies is ac-
cidental. For the series, undergrowth varies from a 
rather diverse assemblage of moist-site species to 
undergrowth dominated by cold-site species, especially 
Vaccinium. 
Below about 10,600 feet (3 230 m) elevation, Pinus 
contorta is usually a major seral associate. Pinus, 
however, can be quite persistent. Where it is persistent. 
Picea usually occurs as scattered individuals, and subse-
quent Picea reproduction is quite sporadic, primarily 
reflecting the droughty seedbed conditions. Populus 
tremuloides is sometimes an additional seral associate at 
lower elevations. 
Old-growth stands occupying sites above the occur" 
rence of Pinus are comprised of largely all-aged Picea. 
Stands vary from fairly continuous to isolated groups of 
trees, or copses, that are surrounded by meadow com-
munities. Within the timberline zone, stands are similar 
in most respects to those of the TRSP phase of the 
ABLA/RIMO h.t. 
Pfister (1972) recognized a Picea engelmanniilRibes 
montigenum h.t., which occurs above the cold limits 
(about 10,800 feet [3 290 ml) of Abies iasiocalpa in 
southern Utah. One old-growth PIEN/RIMO community 
was sampled in the southeastern Uintas near 10,900 feet 
(3 320 m) elevation. Although Abies was not represented 
in the stand, it was nearby on the same substrate, and 
the site appeared to be sufficiently warm for this 
species. This stand was placed in the ABLA/RIMO h.t., 
TRSP phase. Also, several mature stands of Picea 
engelmannii/Juniperus communis communities were 
sampled in t.he south·cent.ral Dint.as. These appeared to 
have occupied the ABLA/JUCO h.t. and were placed in 
that group. It is expected that similar correspondences 
will occur for other stands of either situation. Probably 
the pure Picea engelmannii stands of the northwestern 
region will also represent the Abies lasiocarpa series, 
with the possible exception of the Deep Creek Range 
where a major PIEN/RIMO h.t. appears to be present 
and where A. lasiocarpa was not encountered. 
Soils.-Soils are derived predominantly from quartz· 
iferous materials (appendix D). Most are quite gravelly 
and typically shallow. Surface soils vary from fairly well-
drained sandy loams to very clayey for the moistest 
sites. Exposed rock ranges from absent or only slight to 
considerable; it is most common on slopes and at high 
elevations. Bare soil is normally absent. Litter accumula" 
tion is somewhat greater than that of the comparable 
Abies lasiocarpa h.t.'s. 
Productivity/management.-Timber productivity is 
generally low throughout the series (appendix E). The 
adverse regeneration conditions of high-elevation sites 
within the series have been discussed by Roe and others 
(1970). Where environmental factors and growth rates 
are acceptable, small clearcuts for Pinus contOl'ta appeal' 
to be the best natural regeneration strategy (guidelines 
for this species are discussed under the P. contorta 
series, Management section). If Picea is desired, partial 
shade and mineral soil are usually necessary. 
The most important values of the series are summer 
elk habitat (Winn 1976), watershed cover, and wilderness 
considerations. Use by sheep for shaded bedgrounds is 
most extensive at the higher elevations wherever open 
grazing areas are nearby. 
Other studies.-Various, mostly dissimilar Picea 
engelmannii h.t.'s have been described from Montana 
(Pfister and others 1977) and central Idaho (Steele and 
others 1981). In general, these occupy very cool sites 
between the Abies lasiocarpa and Pseudotsuga menziesii 
series. The P. engelmannii series of western Wyoming 
(Steele and others 1983), as well as the Big Horn 
Mountains, Wyo. (Hoffman and Alexander 1976), is more 
similar to that of northern Utah. In addition, one 
habitat type has been recognized from northern New 
Mexico (Moil' and Ludwig 1979) and, as noted, from 
southern Utah (Pfister 1972). 
PICEA ENGELMANNIIIEQUISETUM ARVENSE 
H.T. (PIEN/EQAR; ENGELMANN SPRUCE/COMMON 
HORSETAIL) 
Distribution.-This minor habitat type occurs in the 
central Wasatch Range in the vicinity of Salt Lake City, 
and in isolated locations of the Uinta Mountains. Eleva· 
tions are near 9,000 feet (2 745 mi. The PIEN/EQAR h.t. 
normally occupies moist to wet streamside terraces that 
are relatively cool for the area but warm for the series 
(fig. 12). 
Vegetation.-Picea engelmannii is the indicated climax. 
Pinus contorta is a minor seral associate in the Uinta 
Mountains. Normally Abies lasiocalpa is a climax 
associate; however, we concur with Pfister and others 
(1977) and Steele and others (1983) in the placement of 
such sites in the Picea engelmannii series in that Picea 
appears to have a greater competitive advantage under 
these very wet environmental conditions. Although Picea 
pungens was not encountered as a climax dominant 
under such conditions, it can be expected to OCCUr in 
northern Utah. When present, such sites should be 
placed in the PIEN/EQAR h.t. for management 
considerations. 
Undergrowth is normally characterized by abundant 
Equisetum arvense and a variable assortment of moist" 
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Figure 12. Picea. engelmanniilEquisetum 
arvense h.t. is a somewhat unusual type that 
occurs in the central portion of the Wasatch 
Range on moist streamside terraces. This 
stand occurs at 8,750 feet (2 670 m) elevation 
east of Kamas, Utah. It has an herbaceous 
undergrowth dominated by Calamagrostis 
canadensis, various species of Carex, E. 
arvense, and Veratrum californicum. 
site forbs, such as Aconitum columbianum, Pyrola 
asarifolia, Saxifraga odontoloma, Senecio triangularis, 
species of Carex including C. dispel'ma, and Salix. In ad-
dition, in the Uinta Mountains Calamagrostis canadensis 
is characteristically present. Erigeron peregl'inus, Pyrola 
secunda, Smilacina stellata, Bromus ciliatus, Elymus 
glaucus, and species of Lonicera, Arnica, and Geranium 
commonly occupy drier microsites. Ribes montigenum, 
Sambucus racemosa, Aster engelmannii, Osmorhiza 
depauperata, Rudbeckia occidentalis, and Veratrum 
caHfornicum are locally abundant. 
In northwestern Utah, the ABLA/BF.RF. h.t .. RIMO 
phase, is often found upslope of the PIEN/EQAR h.t. In 
the Uinta Mountains, the ABLA/CACA h.t. is 
sometimes prOXimate. Similarly the ABLAIV ACA or 
ABLAIV ASC h.t.'s are found on better drained sites. 
Adjacent, wetter sites everywhere normally support 
SalixlCarex communities which usually contain an 
Equisetum component. 
Soils.-The substrates of our stands are predominantly 
alluvium of variable composition, but chiefly granitic or 
qual'tziferous (appendix D). Surface soils are normally 
very moist and locally range in texture from sandy loam 
to mucky-clays; gravel occurrence is equally variable. 
Surface rock is sometimes present but bare soil is usual-
ly absent. Litter depth averages 2.5 inches (6.5 cm). 
Prodllctivity/management.-Timber productivity is low 
in the Uintas and moderate in the Wasatch Range (ap-
pendix E). Sites are extremely fragile. Thus, the prin-
cipal value of the type is as streamside covel' and 
wildlife habitat. 
Other studies.-The PIEN/EQAR h.t. has been 
described from Montana (Pfister and others 1977), cen-
tral Idaho (Steele and others 1981), and eastern Idaho, 
western Wyoming (Steele and others 1983). 
PICEA ENGELMANNIIICALTHA LEPTOSEPALA 
H.T. (PIEN/CALE; ENGELMANN SPRUCE/ELKSLIP 
MARSHMARIGOLD) 
Distribution.-This very local habitat type occurs prin~ 
cipally in the southern and western Uinta Mountains. 
The gentle slopes are cool to cold, often with seasonably 
high water tables. Elevations range from near 10,000 
feet (3 050 m) to over 10,900 feet (3 320 m). 
Vegetation.-Picea engelmannii is the indicated climax. 
Pinus contorta is locally a major seral associate. 
Although Abies lasiocarpa is sometimes present, in-
dividual trees are normally sLunted and only occupy 
drier microsites. 
Undergrowth is predominantly herbaceous. In addition 
to the indicator Caltha leptosepaZa, other common moist-
or cold-site species are Arnica spp., Pedicularis 
bracteosa, P. groenlandica, Polygonum bistortoides, 
Potentilia spp., Sibbaldia procumbens, Trifolium spp., 
Carex atrata, C. scil'poidea, Deschampsia caespitosa, 
Luzula spicata, Phleum alpinum, and occasionally 
Veronica wormskjoldii, Festuca ovina, and Poa alpina. 
Species often represented on drier microsites include 
Antennaria micl'ophylla, Erigeron peregrinus, Danthonia 
intermedia, Paa nervasa and Trisetum spicatum. The 
only common shrubs are Vaccinium caespitosum and V. 
scaparium; these also reflect the proximate, drier 
PIENIVACA, PIENIVASC, and ABLAIVASC h.t.'s. 
Soils.-Our stands have quartzite 01' Duchesne sand~ 
stone substrates (appendix D), Surface soils are moist 
and have loamy to clayey textures and local gravel. Sub-
surface c1ay~dominated horizons are also usually present. 
Some surface rock, but little or no bare soil, is present. 
Litter averages 1.3 inches (3.4 cm) in depth. 
Productivity/management.-Timber productivity is low 
and growth rates are poor (appendix E). For the most 
part, overs tory manipulation usually results in raised 
water tables and an intensification of insolation and 
frost heaving, which impedes regeneration. Cattle use is 
local and particularly intensive near recent stand open~ 
ings or where grazing areas are nearby. 
Other studies.-Steele and others (1983) described this 
habitat type for western Wyoming. 
PICEA ENGLEMANNllIVACCINIUM 
CAESPITOSUM H.T. (PIENIV ACA; ENGELMANN 
SPRUCEIDWARF BLUEBERRY) 
Distribution.-The PIENIV ACA h.t. occurs throughout 
the central and eastern Uinta Mountains. Elevations are 
between 9,600 and 11,100 feet (2 925 and 3 385 m), and 
occasionally as low as 9,300 feet (2 835 m) on northerly 
exposures. It is similar to the ABLAIV ACA h.t. insofar 
as sites are dominated by cold air drainage or accumula~ 
tion. Accordingly, the normally gentle terrain includes 
such features as basins, benches, ridge slopes, and 
plateaulike surfaces. 
Vegetation.-Picea engelmannii is the indicated climax. 
Below 10,600 feet (3 230 m), Pinus contorta is usually a 
major sera! associate. Sometimes it is persistent. 
Populus tremuloides is locally an important seral compo-
nent at lower elevations only. 
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Vaccinium caespitosum characterizes a rather diverse 
undergrowth (fig. 13). At higher elevations, several other 
cold~site species are fairly common, such as Lewisia 
pygmaea, Polygonum bistortoides, Potentilla spp., Sib-
baldia procumbens, Trifolium spp., Deschampsia 
caespitosum, Luzula spicata, Poa alpina, and particularly 
near timberline, Geum rossii, Carex albo-nigra, and 
Carex scil'poidea. Occurring throughout the type are 
Juniperus communis, Ribes montigenum, Achillea 
millefolium, Antennaria spp., Arnica cordifolia, 
Epilobium angustifolium, Erigeron pereg7inus, Fragmia 
virginiana, Sedum lanceoiatum, Carex rossii, Poa ner-
vosa, and Trisetum spicatum. In addition, Vaccinium 
scoparium is often abundant, reflecting the warmer, 
proximate PIENIV ASC h.t. Normally, a variety of non, 
forest communities are adjacent at higher elevations 
(which are described by Lewis 1970). 
Figure 13. Picea engelmanniilVaccinium 
caespitosum h.t. on gentle topography at 
high elevations (10,050 feel [3 060 mJ) in Ihe 
eastern Uintas, Ashley National Forest. The 
undergrowth in this stand is dominated by a 
mixture of V. caespitosum and Vaccinium 
scoparium. 
Soils.-Our stands have parent materials that are 
mainly quartziferous, chiefly quartzite (appendix D). Sur~ 
face soil textures range from sandy loam to clayey, 
generally the latter, and gravel is typically present. Sur· 
face rock varies from absent to considerable. Bare soil is 
generally absent. Litter depth averages 1.2 inches (3.1 
cm). 
Productivity/management.-The principal use of this 
type is as wildlife habitat for elk as well as a variety of 
smaller verLebraLe::; (Winn 1976). 
Timber productivity is low (appendix E). Management 
is more feasible where Pinus contorta is a major stand 
component. There, small clearcuts are often the best 
natural regeneration strategy. In many locations, 
however, severe frost~pocket conditions may result from 
such activities, with excessive seedling mortality and 
stunted initial growth. 
Other studies.-This habitat type has been described 
from Montana by Pfister and others (1977). 
PICEA ENGELMANNIlIVACCINIUM SCOPARIUM 
H.T. (PIENIV ASC; ENGELMANN SPRUCE/GROUSE 
WHORTLEBERRY) 
Distribution.-This habitat type is common 
throughout the central and eastern Uinta Mountains. 
Elevations range from about 9,600 feet (2 925 m) to 
11,200 feet (3 415 m) at timberline. Exposures are 
typically very cool and dry to moist. As such, the 
PIENIV ASC h.t. occupies a variety of gentle to 
moderately steep terrain that encompasses drainage bot· 
toms through middle to upper slopes, as well as broad 
plateaulike surfaces. 
Vegetation.-Picea engelmannii is the indicated climax. 
Pinus contorta, which is often persistent. is a major 
seral associate below 10,600 feet (3 230 m) elevation. 
Undergrowth usually consists of a striking cover of 
Vaccinium scoparium. Common species include Juniperus 
communis as well as small amounts of Ribes man-
tigenum, Achillea millefolium, Arnica cordifolia, Erigeron 
peregrinus, PatentiUa spp., Carex rossii, Poa nervosa, 
and Trisetum spicatum. Antennaria spp., Polemonium 
pulcherrimum, Sibbaldia procumbens. and Sedum 
lanceolatum are more local in occurrence. Colder prox~ 
imate sites are usually the PIENIV ACA h.t. Warmer 
habitat types are typically the PICOIV ASC h.t. at lower 
elevations in the north-central area and the 
ABLAIV ASC h.t. elsewhere. The ABLA/RIMO h.t., 
TRSP phase, typically occurs at higher elevations. 
Soils. - In general. the soils of our stands are similar 
overall to those of the PIENIV ACA h.t. Litter depth, 
however, is less (1.0 inches [2.6 em]) and the surface soils 
are generally coarser, being predominantly gravelly 
sandy loams. 
Productivity/management.-Timber productivity is low 
(appendix E). Resource management opportunities and 
considerations are generally similar to those of the 
PIENIV ACA h.t., but frost-related damage appears to 
be less critical. 
Other studies.-The PIENIV ASC h.t. has been de· 
scribed from western Wyoming (Steele and others 1983) 
and north-central Wyoming (Hoffman and Alexander 
1976). In addition, a somewhat similar Picea engelman-
niilVaccinium scopariumlPolemonium delicatum h.t. has 
been recognized in northern New Mexico by Moil' and 
Ludwig (1979). 
Abies lasiocarpa Series 
Distribution.-The Abies lasiocarpa series occurs 
throughout the higher mountain ranges of northern Utah 
and adjacent Idaho (appendix A). In the northwestern 
region. it occupies all but the warmest of forested ex-
posures above 7,500 to 8,000 feet (2 285 to 2 440 m) 
elevation. This represents, for example, about 2,500 ver~ 
tical feet (760 m) in the northern Wasatch Range. Near 
Salt Lake City it forms the timberline forests to about 
10,500 feet (3 200 m) elevation. The series occasionally 
extends downward to about 6,000 feet (3 200 m) on pro· 
tected, generally northerly slopes. Topography is typified 
by both moderate to very steep slopes and gentle 
uplands. Normally the warmer Pseudotsuga menziesii 
series occurs below. The Pseudotsuga series may also oc-
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cupy the warmest exposures or the driest sites having 
shallo,":, bedrock within the A. lasiocarpa series, except 
where It may be replaced by the Abies concolor series of 
the southern areas. Persistent shrub communities are 
also sometimes adjacent on warmer exposures (described 
by Ream 1964). 
The Abies lasiocarpa series is represented by extensive 
forests throughout most of the Uinta Mountains from 
between about 8,000 and 9,000 feet (2 440 and 2 745 m) 
elevation to treeline, which is at about 11,000 feet (3 355 
m). As such, it occupies all exposures, including steeper 
canyon and ridge slopes except the driest or exceptional-
ly coldest. The Abies lasiocarpa series is often con-
spicuously absent within the rain shadow area of the 
north· central Uintas where it is replaced by the Pinus 
contorta or the Picea engelmannii series on most all of 
these dry and cold exposures. Throughout the Uintas, 
the A. lasiocarpa series is also found at lower elevations 
on especially moist or cool sites within the warmer Picea 
pungens and Pseudotsuga series (which generally occupy 
calcareous-dominated substrates) and the P. contorta 
series, to a lower limit of about 7,500 feet (2 285 m). 
Vegetation.-Abies lasiocarpa is the indicated climax. 
A variety of stand conditions are encountered 
t~roughout the series, as could be expected given its en-
Vironmental extent. Pfister 11972) discussed the general 
structural, successional, and compositional trends of the 
series, and identified specific patterns that are 
associated with environmental extremes and more modal 
conditions. Briefly summarized, these represent three 
major points: 
1. For unfavorable sites, normal succession progresses 
relatively more slowly, with seral species tending to 
create the dominant stand aspect. 
2. Old-growth stands occupying unfavorable sites tend 
to be more open; conversely, those of more favorable 
sites are more closed, being often densely so. 
3. Seral associates growing in smaller canopy openings 
resulting from minor mortality such as windthrow, 
biological agents, or light fires tend to contribute more 
significantly to the dominant stand aspect on un-
favorable sites than on favorable sites. 
The overs tory vegetation patterns on the most un-
favorable sites are particularly characteristic of specific 
habitat types or phases, and are discussed where most 
applicable: for instance, timberline forest conditions with 
the ABLA/RIMO h.t., TRSP phase. 
Nearly all northern Utah tree species are represented 
as seral associates in the series (appendix B). Of the 
major species, Pseudotsuga menziesii is most important 
o~ the warmer exposures in the northwestern region; 
Pmus contorta on similar sites in the Uinta region. 
Likewise, PopulUS tremuloides occurs throughout the 
northern Utah area. Picea engelmannii is normally 
a~sociated with cooler exposures. Following major 
dIsturbance such as fire, these spp:ciPR ~re the dominant 
components of seral stands, although A bies is also a ma-
jor pioneer species on especially mesic exposures. 
Typically, late seral stands occupying the more 
moderate exposures develop a distinct, sometimes very 
dense component of Abies that often includes layered 
stems. This component normally approaches an all-aged 
condition. Abies mortality can be extensive, however. 
This is generally attributed to various decay fungi, and 
principally the root rot Fornes annosus (Nelson 1963). 
Two old-growth conditions are especially noteworthy. 
First, whenever Picea is initally a major stand compo-
nent, the old-growth aspect is dominated by this species_ 
These Picea are long lived, 300 + years, and typically 
large, 40 inches (l00 cm) d.b.h. and 100 feet (30 m) high. 
The understory component of the stand is often 
dominated by Abies, with little representation of Picea, 
except where mineral soil has been bared by upturned 
root systems. This old-growth aspect is particularly evi-
dent in the ABLA/PERA h.t. (PERA phase), the 
ABLA/RIMO h.t. (THFE phase), and the ABLAIV ASC 
h.t. (ARLA phase). In the above instances, it appears 
that Picea is a long-lived dominant that some authors 
consider coclimax. The relative inability of Picea to 
establish on its own litter, as demonstrated by Daniel 
and Schmidt (1972), suggests the use of the Abies 
climax name for this condition. 
The second old-growth condition occurs with lower 
sites in the Uinta Mountains. There, old-growth stands 
are frequently dominated by Pinus contorta and have 
only a minor Abies component. Thus, some stands may 
be sought at the Pinus contorta series. Even though 
replacement by shade-tolerant species is slow, its pro-
gression should be fairly obvious (see also the Pinus con-
torta series). Such circumstances are perhaps better 
attributed primarily to unfavorable, droughty seedbed 
conditions for seedling establishment rather than entire-
ly to the presumably frequent incidence of natural sur-
face fires. Although fire will often destroy shade-tolerant 
associates, it also creates optimum seedbed conditions 
for these associates. 
Soils/climate.-Soils of the Abies lasiocarpa series are 
derived from a variety of substrates (appendix D-l). In 
general, surface soil textures range from loamy to clayey 
in the northwestern region, and from sandy loam to 
loamy in the Uintas. Many surface soils are gravelly and 
well drained, although those of the ABLA/CACA and 
ABLA/STAM h.t.'s are seasonaily moist and typicaily 
clayey. Exposed rock and bare soil are most common in 
habitat types that are associated with shallow bedrock 
and with sites neal' timberline. Litter depth varies, rang-
ing from an average depth of about 2.0 inches (5.0 cm) 
on the lower, mesic habitat types to about 0.8 inches 
(2.0 cm) on the higher types. 
The most characteristic features of the climate of the 
Abies lasiocarpa series are the overall cool temperatures, 
frequent summer frosts, and deep snowpack accumula-
tion and lengthy retention (Lawton 1979), all of which 
create a short growing season. The climatic data from 
two stations presented in appendix D-2 reflect these 
conditions. 
Fire history.-As noted by Pfister and others (1977), 
lightning-caused fires in the lower elevation, drier 
habitat types tend to be more frequent and less harmful 
than in the moister types. The extent of burning at 
higher elevations, however, is often restricted by terrain, 
natural fuel breaks, and moister and cooler burning 
conditions. 
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The extensive logging that occurred throughout the 
Wasatch Range during the late 1800's and the fires that 
followed had a marked influence on some current stand 
conditions. Their effect is most apparent in the middle 
elevation habitat types of the Abies series. For example, 
in the vicinity of Franklin Basin east of Logan, exten" 
sive areas were logged for all but the smallest material. 
Afterward, fires swept through much of the area, 
destroying residual stems and new regeneration as well 
as unlogged stands. This was followed by a period of in-
tensive livestock grazing, apparently mostly sheep, 
which resulted in significant soil loss and compaction 
and even yet more fires. Many essentially pure stands of 
Populus tremuloides resulted. In many of these, conifers, 
mainly A. lasiocarpa, have only recently become 
established. This is particularly evident on the less pro-
tected exposures of the ABLA/OSCH and ABLA/BERE 
h.t.'s, where Pseudotsuga would normally have been a 
principal seral associate (as indicated by large, charred 
stumps and from Bird 1964), and succession to conifer 
dominance probahly would have been fairly rapid. This 
is not to be interpreted that ail stands dominated hy 
Populus are clearly seral stages of A. lasiocarpa h.t.'s. 
Productivity/management.-Within the series, timber 
productivity is highest in the mesic, midelevation 
hahitat types of northwestern Utah and adjacent Idaho. 
Upper-moderate to high yield capability occurs in parts 
of the ABLA/ACRU, ABLA/PERA, the PSME and 
BERE phases of the ABLA/BERE, and the THFE 
phase of the ABLA/RIMO h.t.'s (appendix E). Basal 
area development is also good in these types. With the 
exception of Pseudotsuga in the ABLA/ACRU h.t., 
either Picea engelmannii 01' Abies lasiocarpa is the 
fastest growing species, as measured by average sample 
site index. Elsewhere, productivity ranges from low to 
moderate, and P. engelmannii or Pinus contorta is the 
most productive species. In some instances, such as the 
ABLA/OSCH h. t., dominance by Populus normally tends 
to reduce overall coniferous productivity. 
The northwestern region offers good timber manage" 
ment opportunities on the more gentle portions of the 
above types, as with the ABLAIV AGL and 
ABLA/ACGL h.t.'s in Idaho. This series includes most 
of the old-growth stands of this region. In the Uinta 
Mountains most of the lower part of the series offers 
good management opportunities, primarily for Pinus con-
torta. Timber management opportunities for other north-
ern Utah types in the series are poorer because of low 
productivity, adverse regeneration conditions 01' brush 
development following overstory manipulation, 01' con-
flicting use considerations. 
Silvicultural strategies and considerations for regenera-
tion have been discussed in general for the series by 
Alexander (1974) and Pfister (1972), for P. contorta by 
Lotan (1975a), for Pseudotsuga by Ryker (1975), and for 
P. engelmannii by Roe and others (1970). Mineral soil ap· 
pears to be a prerequisite for good regeneration for all 
species (Daniel and Schmidt 1972). Furthermore, specific 
site preparation measures may be necessary to control 
rhizomatous graminoids or brush, and windthrow is 
often a special problem (Alexander 1974). Schimpf and 
others (1980) have provided a current review of 
autecological studies relating to the natural regeneration 
of these species. 
Pinus contorta is normally the easiest species to 
regenerate by both natural and artificial means. Because 
its cone habit is largely nonserotinous throughout north~ 
ern Utah, small patch or strip clearcuts are generally 
best. The more shade-tolerant species are best 
regenerated under conditions of partial shade. Various 
shelterwood measures most typically reflect the majority 
of observed natural stand patterns, particularly for 
Pseudotsuga. These also serve to suppress subsequent 
Populus development. Populus, however, may be 
especially desirable for wildlife forage (Patten and Jones 
1977) or as a "nurse" cover for conifer establishment 
especially when diseased old-growth necessitates clear-
cutting. Selection methods are sometimes possible for P. 
engelmannii. Smaller patch or strip clearcuts are feasible 
for all of these species but usually on more protected ex-
posures only; even so, planting is often necessary but is 
not always successful. Roe and others (1970) discussed 
the various factors that are potentially troublesome with 
clearcutting, especially for P. engelmannii at higher 
elevations. These include seedling mortality from direct 
insolation, moisture stress, frost heaving, cold injury, 
and damage by vertebrates. The development of com-
petition from Carex rossii appears to be especially 
critical in larger clearcuts. 
Shade-tolerant species are the hosts for several 
diseases, most of which are only local problems and, in 
general, only affect vigor and growth. The most can· 
spicuous of these are broom rusts (Stellaria is an alter-
nate host); if this disease is particularly severe in a 
stand, clearcutting may be the only available regenera-
tion strategy. Root rots (primarily Fomes annosus) and 
stem decay fungi are very important because of mortali-
ty and merchantability losses. 
The Abies lasiocarpa series provides significant non-
timber benefits throughout northern Utah. Esthetic con-
siderations are very important because of the fairly 
intense, seasonal recreational activities, such as skiing in 
the Wasatch Range and wilderness values in the higher 
Uinta Mountains. Watershed protection values are high, 
and opportunities for water quality and yield manage-
ment are often major considerations. Seral stands pro-
vide summer range and forage for big game and 
domestic livestock on the more gentle sites. Additional-
ly, the series is habitat for a multitude of other wildlife 
(Collins and others 1978; Deschamp and others 1979; 
Winn 1976). 
ABIES LASIOCARPAICALAMAGROSTIS 
CANADENSIS H.T.(ABLA/CACA; SUBALPINE 
FIR/BLUEJOINT REEDGRASS) 
Distribution.-This habitat type, which is always 
associated with seasonally moist or saturated surface 
soils, is found locally throughout the Uinta Mountains. 
Elevations range from about 7,700 feet (2 350 m) along 
northerly stream courses, to near 10,000 feet (3 050 m). 
Exposures are gentle and include alluvial terraces as 
well as benchlands, ridges, and other related glacial and 
fluvial terrain. The ABLA/CACA h.t. also might be en-
countered at the higher elevations of the Wasatch Range 
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in the vicinity of Salt Lake City. 
Vegetation.-Abies lasiocarpa is the indicated climax. 
The dominant components of most seral stands are 
Pinus contorta and, locally, Populus tremuloides. Picea 
engelmannii is a persistent seral associate on particular-
ly wet sites. Picea pungens is occasionally present as a 
minor associate at lower elevations. Abies and P. 
engelmannii are sometimes only poorly represented as 
stunted or very slow*growing individuals in old-growth 
stands of persistent Pinus contorta. These prolonged 
seral conditions typically occur with sites that are not 
too wet; they are discussed separately as the 
PICO/CACA C.t. 
Although the undergrowth assemblage is diverse, 
Calamagrostis usually dominates the swardlike herba-
ceous component. On seeps or very moist streamside 
sites at lower elevations the undergrowth can include 
Alnus tenuifolia, Pyrola asarifolia, or Cinna latifolia, 
whereas Caltha leptosepala, Polygonum bistortoides, 
Carex atrata, Deschampsia caespitosa, Luzula paruiflora, 
Phleum alpina, or Poa reflexa can be represented at 
higher elevations. Herbs, which occur commonly 
throughout the type on drier microsites, include Achillea 
millefolium, Arnica cordifolia, Fragaria virginiana, 
Galium boreale, Geranium richardsonii, Bromus ciliatus, 
Trisetum spicatum, as well as species of Erigeron, 
Osmorhiza, and Potentilla. Similar in occurrence are the 
shrubs Juniperus communis, Lonicera involucrata, Ribes 
montigenum, Berberis repens, Vaccinium caespitosum, or 
V. scoparium. The latter three species typically reflect 
the most common adjacent Abies lasiocarpa h.t.'s. 
Especially noteworthy are Linnaea borealis, a species 
that is sometimes abundant on cool microsites at lower 
elevations, and minor amounts of Equisetum arvense, 
which indicates the proximate PIENlEQAR h.t. 
Soils.-Our stands have quartzite as an exclusive soil 
parent material (appendix D). Permanently wet sites 
(seeps) have mucky surface soils below a typically thick 
organic layer. Better drained sites have a loamy surface 
soil texture, and often gravel. High water table condi~ 
tions are probably associated with argillic horizons, as is 
the case for the PICO/CACA C.t. Surface rock and bare 
soil are usually absent. Litter averages 1.2 inches (3.0 
cm) in depth, excluding humus. 
Productivity/management.-Timber productivity is low 
(appendix E). Timber activities should be limited to drier 
sites. On wet sites, overs tory manipulation generally 
results in windthrow, equipment problems, and raised 
water tables where regeneration success is very sporadic. 
The ABLA/CACA h.t. is an important habitat seg-
ment for big game (Winn 1976). Domestic livestock use 
i::; locally variable. 
Other studies.-The ABLA/CACA h.t. has been 
described for Montana by Pfister and others (1977); cen-
tral Idaho by Steele and others (1981); and in eastern 
Idaho and western Wyoming by Steele and others 
(1983). These authors have also recognized a Vaccinium 
caespitosum phase which generally reflects a cooler 
temperature regime of lower elevations. Five of our 13 
sample stands, including the PICO/CACA c.t., might be 
considered to represent such a phase. The remaining 
stands would then comprise a CACA phase. 
ABIES LASIOCARPAISTREPTOPUS AMPLEX· 
IFOLIUS H.T. (ABLA/STAM; SUBALPINE 
FIR/CLASPLEAF TWISTED·STALK) 
Distribution.-ABLAISTAM is an incidental habitat 
type in northern Utah that occupies very moist slopes 
and alluvial terraces. It can be expected to occur very 
locally at midelevations of the Abies lasiocarpa series in 
the Uinta Mountains and possibly in the Wasatch Range 
near Salt Lake City. Elevations appear to be higher than 
the more common ABLA/CACA and PIENIEQAR h.t.'s. 
Vegetation.-Abies lasiocarpa is the indicated climax. 
Apparently Picea engelmannii is a persistent seral domiA 
nant and Pinus contorta is a minor seral associate occur-
ring only on drier microsites. 
Undergrowth is typified by a diverse assemblage of 
moist-site herbs, such as the joint indicators Streptopus 
and Senecio triangularis. The latter is more abundant in 
open, seral stands. Others include Arnica latifolia, 
Mertensia ciliata, Osmorhiza depauperata, Saxifl'aga 
odontoloma, Bromus ciliatus, and Luzula pal'vi{lol'a. 
Drier microsites contain Ribes montigenum, Vaccinium 
scoparium, Pyrola secunda, and Cal'ex rossii. Proximate, 
drier sites are usually the ABLAIV ASC h.t. 
Soils.-Our sample stands have quartzite parent 
material. The surface textures are clayey and include 
considerable organic matter. Some coarse fragments are 
typically present, both in the shallow soil and on the 
surface. Litter depth averages 2.9 inches (7.3 cm) but is 
quite variable. 
Productivity/management.~Timber productivity ap-
pears to be moderate, but timber management oppor-
tunities are extremely limited because of the moistness 
and rarity of the habitat type. 
Other studies.-The ABLAISTAM h.t. is common in 
central Idaho, where it is described in greater detail by 
Steele and others (1981). It also extends into western 
Wyoming (Steele and others 1983). 
ABIES LASIOCAIlPAIACTAEA RUBRA H.T. 
(ABLA/ACRU; SUBALPINE FIR/BANEBERRY) 
Distribution.-This habitat type is locally common in 
the canyons of the Wasatch Range of Utah and Idaho, 
and northward (Steele and others 1983). It is infrequent· 
ly encountered elsewhere in northern Utah. Typically, 
sites are very moist northerly exposures on lower and 
middle slope positions. Steepness ranges from moderate 
to very steep, and elevations are between about 6,000 
and 7,000 feet (1 830 and 2 135 m). 
Vegetation.-Abies lasiocarpa is the indicated climax. 
The primary seral dominant is Pseudotsuga and locally, 
at higher elevations, Picea engelmannii and Populus 
tremuloides. Abies develops fairly rapidly although large 
Pseudotsuga tend to dominate the old-growth aspect. 
Undergrowth is usually brushy, with a lush herbaceous 
component. Shrubs include Amelanchier alnifolia, 
Berberis repens, Pachistima myrsinites, Prunus virgin-
iana, Symphoricarpos oreophilus, and, at lower eleva-
tions, Physocarpus malvaceus. In addition to Actaea 
common herbs are Agastache urticifolia, Aquilegia 
coerulea, Arnica cordifolia, Aster engelmannii, Clematis 
columbiana, Disporum trachycarpum, Fl'agaria vesca, 
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Mitella stauropetala, Thalictl'um fendleri, and species of 
Galium, Lathyl'us, and Osmorhiza. Carex geyeri may 
also be present. 
Drier, adjacent habitat types are most often 
ABLAIPHMA, ABLA/ACGL, ABLAIBERE, and on 
much warmer exposures at higher elevations, 
ABLAIOSCH. When ABLA/ACRU occurs within the up· 
per zones of the Abies concolor and Pseudotsuga men-
ziesii series, proximate sites are the respective habitat 
types of these series. 
Soils.-Typieally, soils are deep and moist. In our 
stands parent materials are quartziferous or sometimes 
calcareous (appendix D). Surface soils range from loamy 
to clayey, and some gravel is generally present. Surface 
rock and bare soil are usually absent. Litter depth 
averages 2.0 inches (5.1 em). A few soils appeared to be 
unstable and might present engineering problems. 
Productivity/management.-Timber productivity is 
moderate to high, representing one of the highest 
average values of the series (appendix E). Nevertheless, 
timber management has limited potential because the 
type is scarce and other uses conflict, especially 
esthetics. Whenever timber management is feasible, 
Pseudotsuga, the most productive species, might be 
favored by heavy shelterwood cuts. 
The ABLA/ACRU h.t. provides important deer habitat 
and watershed protection. 
Other studies.-Steele and others (1983) described this 
habitat type from eastern Idaho and western Wyoming. 
Cooper's (1975) Abies lasiocarpaiGalium tri{lorum h.t. 
appears to fall into our ABLAIACRU h.t. In Montana, 
the ABLA/GATR h.t., which is described by Pfister and 
others (1977), is similar in some respects to the 
ABLAIACRU h.t. of northern Utah. 
ABIES LASIOCARPAIPHYSOCARPUS MALVACEUS 
H.T. (ABLA/PHMA; SUBALPINE FIR/NINEBARK) 
Distribution.-This warm, fairly moist habitat type oc~ 
curs throughout the Wasatch Range of Utah and Idaho, 
but it is most common toward the southern portion. It 
is infrequent elsewhere, except in the extreme north-
western Uinta Mountains near the Weber River. The 
ABLA/PHMA h.t. occupies northerly, lower to middle 
canyon slopes that are moderate to very steep. Eleva-
tions are between about 6,600 and 7,800 feet (2 010 and 
2375 m). 
Vegetation.-Abies lasiocarpa is the indicated climax. 
Seral stands are usually dominated by Pseudotsuga, 
which rapidly develops a closed canopy. Locally, Abies 
concolor and Picea engelmannii are additional major 
seral associates. Populus tremuloides and Acer grandi-
den tatum are minor seral associates that arc also local in 
distribution. Old·growth stands appear fairly similar to 
those of the ABLA/ACRU h.t. 
The shrubby undergrowth is characterized by a nor· 
mally dense Physocarpus layer. Other common shrubs 
include Amelanchier alnifolia, Berberis repens, 
Pachistima mYl'sinites, Rosa spp., and Symphorical'pos 
oreophilus. Cooler sites may also have Acer glabrum or 
SOl'bus scopulina. The herbaceous component typically 
includes Aquilegia coel'ulea, Aster engelmannii, Clematis 
columbiana, Fragaria vesca, Mitella staul'opetala, 
Osmarhiza spp., Pyrala secunda, Thalictrum fendleri, 
Viola adunca, and, when the ABLAIACRU h.t. is adja-
cent on moister sites, minor amounts of Actaea rubra. 
Nearby warmer habitat types include ABCO/PHMA 
and PSME/PHMA or, if markedly drier, the 
ABLA/BERE, ABCOIBERE and PSME/BERE h.t.'s. 
Cooler exposures are typically the ABLAIACGL h.t. 
Soils,-Parent materials are usually diverse, reflecting 
the colluvial landforms that this habitat type principally 
occupies, Quartziferous fragments are often a major 
component (appendix D). Gravel is normally present, 
sometimes in considerable volume. Surface soils range 
from loamy to clayey in texture, Surface rock and bare 
soil are usually absent. Litter averages 1.5 inches (3.8 
em). 
Productivity/management.-Timber productivity is 
moderate (appendix E). Management options and con-
siderations are essentially similar to those of the 
ABLAI ACRU h. t., with the exception of problems 
created by the generally steeper slopes and the much 
greater probability of excessive brush development 
following overs tory removal, 
Other studies.-Steele and others (1983) have described 
this habitat type from eastern Idaho and western 
Wyoming, 
ABIES LASIOCARPAIACER GLABRUM H.T. 
(ABLAIACGL; SUBALPINE FIR/MOUNTAIN 
MAPLE) 
Oistribution.-This cool, fairly moist habitat type is 
found principally in the Wasatch Range of northern 
Utah and adjacent Idaho. Like the PSME/ACGL h.t., 
topographic features of the ABLAIACGL h.t. provide 
rapid drainage of cold air. Typically, the sites are 
moderate to very steep northerly canyon slopes, West-
erly exposures also occur but are usually associated with 
streamsides or ravines, Elevations range from 6,500 feet 
(1 980 m) to 8,000 feet (2 440 m,; however, the habitat 
type also extends downward locally to about 5,900 feet 
(1800 mi. 
The ABLNACGL h.t. is very rare in the Uinta 
Mountains. It was sampled in a canyon bottom at 8,200 
feet (2 500 m) elevation in the northeastern area as well 
as at 9,500 feet (2 895 m) occupying a steep midslope in 
the south-central area. 
Vegetation,-Abies lasiocarpa is the indicated climax. 
Of the many seral associates which are represented with 
the type (appendix B), Pinus contorta and Populus 
tremuloides occur locally with Pseudotsuga, the principal 
seral dominant. Minor components include Acer gran-
didentatum, Picea engelmannii, and Populus 
angustifolia; these are generally associated with lower, 
higher, or streamside-proximate sites, respectively. 
Undergrowth is normally quite shrubby. Tall members 
include Amelanchier alnifolia, Acer glabrum, and Sorbus 
scopulina; the latter has been adopted as a coindicator 
with Acer to correspond with the treatment of the type 
by Steele and others (1983). Low shrub components in-
clude Berberis repens, Pachistima myrsinites, Rosa spp., 
and Symphoricarpos oreophilus. The undergrowth also 
includes a relatively rich herbaceous assemblage; com-
monly represented are Aquilegia coerulea, Arnica cor-
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difalia, Aster engelmannii, Fragaria vesca, Goadyera 
oblongifolia, Mitella stauropetala, Osmorhiza spp., Pyrola 
secunda, Silene menziesii, l'halictrum fendleri, and Carex 
rossii. Also, Rubus parviflorus and Calamagrostis 
rubescens are locally abundant. 
Because the ABLAIACGL h.t. is relatively cool and 
moist for the lower Abies lasiocarpa series, a variety of 
habitat types are adjacent. The warmer of these include 
ABLA/PHMA, ABCO/PHMA, PSME/ACGL, and 
PSME/PHMA, as well as the moister ABLAIACRU. 
Drier sites are ABLA/BERE, ABCO/BERE, or 
PSMEIBERE. In Idaho, the ABLAIV AGL and drier 
ABLA/CARU h. t.' s are typically located upslope. 
Soils.-Although the soils of our stands are associated 
with a variety of substrates, quartziferous·dominated 
materials are the most cornman (appendix D). The 
gravelly surface soils also vary, but finer textures 
predominate. Surface rock and bare soil are generally ab· 
sent. Litter averages 2.2 inches (5.5 em) in depth. 
Productivity/management,-Timber productivity is 
moderate (appendix E). Management guidelines are 
similar to those of the ABLAIACRU h.t., but slopes are 
usually quite steep. Opportunities for timber manage· 
ment are generally better in the Idaho areas. 
Other studies.-Steele and others (1983) recognize this 
habitat type in eastern Idaho and western Wyoming as 
the Pachistima myrsinites phase. This serves as a 
geographical distinction from the Acer glabl'um phase of 
central Idaho (Steele and others 1981). 
ABIES LASIOCARPAIVACCINIUM CAESPITOSUM 
H.T. (ABLAIV ACA; SUBALPINE FIR/DWARF 
BLUEBERRY) 
Distribution.-In northern Utah, the ABLAIVACA h.t. 
is apparently restricted to the Uinta Mountains. Eleva-
tions range from about 8,600 to 10,000 feet (2 620 to 
3 050 mi. The type occurs especially on terrain con-
ducive to accumulating cold air. Topography varies. 
typically encompassing canyon benches and steep slopes, 
plateaulike surfaces, and adjacent upper slope areas, as 
well as the undulate terrain of glacial till. 
Vegetation,-Abies lasiocarpa is the indicated climax, 
The dominant component of most seral stands is Pinus 
contorta, but Picea engelmannii and Populus tremuloides 
are often important seral associates, Pseudotsuga, a 
minor seral species, is restricted to canyon slopes. As is 
the case with the other subalpine habitat types where 
Pinus contorta can be a persistent seral species, Abies 
lasiocarpa and Picea engelmannii are sometimes present 
only as stunted or very slow-growing individuals. 
Undergrowth typically includes small amounts of 
Achillea millefolium, Arnica cordifolia, Epiiobium 
angustifolium, Fragaria virginiana, Galium boreale, 
Potentilla spp., Pyrola secunda, Stellaria jamesiana, 
Bromus ciliatus, Carex rossii, Paa nervosa, and l'risetum 
sica tum. In addition, Carex geyeri is sometimes abun-
dant at lower and Sibbaldia procumbens at higher eleva-
tions. The most common shrubs are Juniperus 
communis, Vaccinium scoparium, Ribes montigenum, 
and at lower elevations, Berbelis repens or Pachistima 
myrsinites. All of these species reflect warmer, prox-
imate habitat types. 
Normally Vaccinium caespitosum is represented with 
sufficient coverage to clearly delineate a site as the 
ABLAIV ACA h. t. In especially depauperate 
undergrowths or at lower elevations, however, this 
species occurs mainly as isolated stems. Nevertheless, in 
many of these instances its presence generally reflects 
an influence of cold air; any such sites, therefore, should 
be considered as an ABLAIV ACA h.t. 
Soils.-Our stands have soil parent materials that are 
either wholly quartzite 01' predominantly quartziferous 
(appendix D). Surface soils range from sandy loams to 
clay 10ams but are mainly coarse-textured. Gravel con-
tent and surface rock are often considerable but bare soil 
is normally absent. Average litter depth is 1.3 inches 
(3.2 em). 
Productivity/management.-Timber productivity is low 
(appendix E). Seedling growth is poor and reflects the 
exceptionally frosty environment. Because of this, Pinus 
contorta is the best species for management, and is the 
easiest to regenerate. 
Wildlife and livestock use is local; sites adjacent to 
meadows are particularly critical for cover. 
Other studies.-In Montana, the ABLAIV ACA h.t. has 
been described by Pfister and others (1977). Kerr and 
Henderson (1979) described an ABLAIV ACA h.t. from 
central Utah that is overall similar to our stands con-
taining Berberis 01' Pachistima. 
ABIES LASIOCARPAIVACCINIUM GLOBULARE 
H.T. (ABLAIVAGL; SUBALPINE FIR/BLUE 
HUCKLEBERRY) 
Distribution.-The ABLAIV AGL h.t. occurs infre· 
quently in the northernmost Wasatch Range and 
westernmost Uinta Mountains (appendix A). It increases 
in extent northward through southeastern Idaho and ad-
jacent Wyoming where it is recognized by Steele and 
others (1983). Kerr and Henderson (1979) described an 
Abies lasiocarpalVaccinium membranaceum h.t. from 
central Utah which corresponds to our ABLAIV AGL h.t. 
ABLAIV AGL h.t. occupies a variety of cool and 
moderately moist, typically north-facing exposures be-
tween about 7,200 feet (2 195 m) and 8,800 feet 
(2 680 m) elevation. Slopes range from gentle to very 
steep, but are most typically moderate in steepness. 
Vegetation.-Abies lasiocarpa is the indicated climax. 
Most seral stands are dominated by Picea engelmannii, 
with Pinus contorta or Pseudotsuga as an additional 
seral associate. Most are also distinctly even-aged in ap-
pearance, being of fire origin. Abies develops rather 
slowly on some sites. 
Undergrowth is characterized by abundant cover of 
Vacciniu.m, which for the northern Utah area is unique 
in appearance (fig. 14). Other common shrubs are 
Pachistima myrsinites, S~rbus scopulina, and Ribes mon-
tigenum. Arnica latifolia and Pedicularis racemosa are 
usually the most abundant herbs; others include 
Aquilegia coerulea, Arnica cordifolia, Aster engelmannii, 
Osmorhiza spp., Pyrola secunda, and Carex rossii. 
The ABLAIV AGL h.t. gradually disappears from the 
southeastern Idaho landscape southward tbrough north-
ern Utah. Topographically, it appears to be replaced by 
the ABLA/PERA h.t. and the RIMO phase of the 
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Figure 14. Abies lasiocarpa/Vaccinium 
globulare h.t. on a gentle northerly exposure 
toward the north end of the Bear River 
Range on the Wasatch"Cache National 
Forest (8,100 feet [2 470 m) elevation). The 
abundance of V. globulare in the 
undergrowth is typical of this type. 
ABLA/BERE h.t.; these generally encompass the more 
moist and cooler portions of the ABLAIV AGL 
landscape. 
Soils.-The soils of our stands are almost exclusively 
associated with quartzite or other quartziferous-
dominant parent materials (appendix D), Surface soils 
are expected to be the most acidic of the lower Abies 
'lasiocarpa h.t. 'so Where calcareous-dominated substrates 
are close by, the transition from ABLA/V AGL to 
ABLA/BERE is often striking. The predominant surface 
soil texture is clayey; soils are normally gravelly. Little 
surface rock and bare soil are present, although occa~ 
sionally a considerable amount of rock is encountered. 
Litter depth averages 1.9 inches (4.8 em). 
Productivity/management.-Timber productivity is 
mostly moderate (appendix E). Opportunities for timber 
management are generally good in Idaho wherever 
slopes are not too steep. Management alternatives in-
clude Pinus contorta, Pseudotsu.ga, or Picea engelmannii. 
Natural regeneration strategies vary from shelterwoods 
to small clearcuts, depending on the present and desired 
composition. Planting might be very successful on the 
warmer, protected sites. 
Wildlife use is light to moderate. Of special 
significance is Vaccinium fruit production: this provides 
a unique resource for both wildlife and local residents 
alike. Silvicultural treatments that increase direct 
sunlight appear to enhance berry production. Also, Vac-
cinium density might be increased by light surface fires 
(Miller 1977). 
Other studies.-In Montana, the ABLAIV AGL h.t. has 
been described by Pfister and others (1977); it is most 
common in the south-central and southwestern sections 
of the State. Steele and others (1983) have recognized 
two phases of ABLAIV AGL in eastern Idaho and 
western Wyoming. The cooler and higher phase is 
characterized by at least 25 percent cover of Vaccinium 
scopm1um. Some sites in the Uinta Mountains may cor~ 
respond to this phase. The other phase, Pachistima myr-
sinites, serves as a geographical distinction from the 
VAGL phase of central Idaho (Steele and others 1981). 
ABIES LASIOCARPAIVACCINIUM SCOPARIUM 
H.T. (ABLAIVASC; SUBALPINE FIR/GROUSE 
WHORTLEBERRY) 
Distribution.-The ABLAIV ASC h.t. occurs 
throughout most of the Uinta Mountains. Elevations 
range from about 9,000 feet (2 745 m) to just below 
11,000 feet (3 355 m) neal' treeline. The relatively cool to 
cold exposures are variable in moistness; these condi-
tions are reflected by the three recognized phases. In 
general, the type encompasses the extensive plateaulike 
surfaces and basin and ridge slopes which so 
characterize the central massif. ABLAIV ASC is the most 
ubiquitous habitat type of the upper Uintas, but it is 
relatively uncommon in the north-central area. 'rhere, it 
normally occupies only the most moderate sites within 
the rain shadow area, being largely replaced by the 
PIENIV ASC h.t. on cooler exposures and the 
PICON ASC h.t. on warmer exposures. 
The ABLAN ASC h.t. was not found in northwestern 
Utah. In Idaho, it was sampled from only a few isolated 
locations in the Wasatch Range (Copenhagen Basin). 
There, exposures were gentle, northeasterly slopes near 
8,500 feet (2 590 m) elevation, with quartzite substrates. 
Vegetation.-Abies lasiocarpa is the indicated climax. 
Two extreme overs tory conditions are commonly en-
countered with old-growth stands, Whenever Picea 
engelmannii is initially a major seral component, it tends 
to dominate the overall old-growth aspect, with an often 
dense Abies understory of layered stems, Such condi~ 
tions are especially evident at the higher, timberline ex-
tent of the V ASC phase, or the most moist portions of 
the ARLA phase. Elsewhere in the Uintas, Pinus 
contorta is the primary seral associate. On particularly 
warm-dry sites, Pinus can be the dominant aspect of old-
growth stands; sometimes shade-tolerant species such as 
Picea have only pOOl' representation and a slow rate of 
placement. Populus tremuloides is nominally represented 
at lower elevations. 
A sweeping high carpet of V. scoparium typifies the 
undergrowth (fig. 15). Small amounts of Achillea 
millefolium, Epilobium angustifolium, Hieracium spp., 
Carex rossii, Poa nel'Vosa, Trisetum spicatum, and the 
conspicuous Arnica cordifolia are represented throughout 
the type. Vaccinium caespitosum and either Pachistima 
myrsinites 01' Berberis repens are often present also, 
reflecting their presence in adjacent habitat types. 
Arnica latifolia (ARLA) phase.-This phase, typically 
the moistest, is chiefly absent from the southern Uinta 
Mountains. Elevations range from 9,000 feet (2 745 m) 
to near 10,600 feet (3 230 m). Exposures are northwest-
to northeast-facing, moderate lower slopes or occasional-
ly undulate surfaces. Sites otherwise are very protected, 
Normally P. engelmannii is the dominant component 
of late seral stands. Undergrowth is generally dominated 
by V scoparium. In addition to the typal species and an 
often abundant cover of A, latifolia, other common herbs 
include Hieracium gracilis, Pedicularis racemosa, Pyrola 
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Figure 15, Abies fasiocarpalVaccinium 
scoparium h.t. in Copenhagen Basin in the 
northern portion of the Bear River Range, at 
an elevation of 8,600 feet (2 620 m). The low-
shrub and herbaceous undergrowth consists 
of a considerable mixture of species of 
which V, scoparium is dominant. 
secunda, and species of Erigeron and Osmorhiza, Also, 
Carex geyeri is occasionally present on the warmer ex-
posures, The presence of Ribes montigenum sometimes 
reflects the adjacent, drier RIMO phase of the 
ABLAIBERE h.t. 
Carex geyeri (CAGE) phase.-The CAGE phase occurs 
in the western and occasionally in the eastern areas, 
Relatively warm and dry, it typically occupies gentle, 
northeasterly to southerly slopes that are typically well 
drained. Elevations are between 8,700 and 10,100 feet (2 
650 and 3 080 m). 
Principal seral associates are P. contorta and, to a 
lesser extent, Carex component. In addition to the typal 
species, Juniperus communis! Hieracium 
typal species, Juniperus communis, Hieracium 
albiflorum, Osmol'hiza spp., Pedicula11s racemosa, Pyrola 
secunda, Stellaria jamesiana, and Elymus glaucus are 
commonly represented, Calamagrostis rubescens is also 
sometimes abundant in the eastern area. Most warmer 
exposures are the CAGE phase of the ABLAIBERE h.t., 
whereas cooler sites are generally the VASe phase. 
Vaccinium scoparium (V ASC) phase,-This phase oc-
curs throughout the Uinta Mountains and often forms 
the moderately moist timberline forests, Exposures, 
elevations, and undergrowth characteristics are typical 
of the type, although the average coverage of V. 
scopal'ium is somewhat less than that of the other 
phases, Sera! associates are P. contorta and P. engel-
mannii, the former being absent from the highest eleva-
tions and the latter from the lowest elevations of the 
phase. Undergrowth often includes Ribes montigenum 
and Juniperus communis, These species commonly 
reflect proximate habitat types: at the higher elevations 
the more exposed, drier TRSP phase of the 
ABLAfRIMO h.t.; and at the lower elevations in the 
southern area, the much wanner and drier ABLAfJUCO 
h.t. Elsewhere, the ABLAfBERE h.t. occupies the 
warmer exposures. 
Soils.-Our stands are almost exclusively associated 
with quartziferous-dominated substrates (appendix D). 
These are derived primarily from quartzite, although 
sandstone, conglomerate, or shale- or limestone-quartzite 
sources are also encountered. In general, substrates are 
shallow residuals or glacier-related in origin. Most soils 
contain considerable gravel. Surface soils range from 
sandy loams to clays. Exposed rock varies from absent 
to very considerable and bare soil is usually absent. The 
average litter depth ranges from 0.7 inches (1.9 em) in 
the CAGE phase to 1.3 inches (3.2 em) in the ARLA 
phase. 
Productivity/management,-Timber productivity is low 
to moderate (appendix E). While the V ASC and ARLA 
phases include the highest associated values, the CAGE 
phase has the highest average productivity. Oppor-
tunities for timber management are generally good ex-
cept on most high-elevation sites and sometimes the 
moistest sites of the ARLA phase where growth rates 
are slow. Usually, Pinus contorta is the principal timber 
species, with small clearcuts yielding adequate regenera-
tion. Partial shade and mineral soil are normally re-
quired for Picea engelmannii regeneration. Special site 
preparation measures may be necessary in the CAGE 
phase to reduce competition from this rhizomatous 
sedge. 
Recent studies have shown that big game use of such 
coniferous forest types varies locally. Working in the 
southeastern area, Collins and others (1978) observed 
that elk used the type primarily as cover for travel and 
resting. Also, the Vaccinium browse, herbs, and late-
season mushrooms provided alternative forage to pre-
ferred feeding habitats such as wet meadows and recent 
clearcuts. Similar use by deer was observed in the same 
area by Deschamp and others (1979), except that forbs 
(Arnica cordifolia in particular) contributed more to their 
diet. Winn (1976), working in the north-central area, 
identified somewhat similar ungulate presence as well as 
that of a multitude of avian and mammal species. 
Domestic livestock use is typically local. 
Water yield is an especially important resource; this 
habitat type is more amenable than others to 
silvicultural activities intended to improve water yields 
(Leaf 1975). 
Other studies.-ABLAIV ASC h.t.'s are encountered 
throughout the Rocky Mountains: from British Columbia 
(McLean 1970), western Washington, and northern Idaho 
(Daubenmire and Daubenmire 1968) through north-
central Wyoming (Hoffman and Alexander 1976), and 
southward to northern New Mexico (Moil' and Ludwig 
1979). The ABLAIV ASC h.t. of the Uinta Mountains 
was initially described by Pfister (1972), who also 
discussed the type in relation to elevational distribution. 
In addition, Reed (1976) recognized a broader concept of 
the type, which includes our PIENIV ASC h.t. 
The V ASC phase occurs throughout the above areas, 
but the ARLA and CAGE phases have not been 
previously mentioned. The environment of the ARLA 
phase, however, appears to be quite similar to that of 
the Thalictrum occidentale phase in Montana described 
by Pfister and others (1977). The Calamagrostis 
rubescens (CARU) phase recognized in Montana (Pfister 
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and others 1977) and in Idaho and western Wyoming 
(Steele and others 1981, 1983; Cooper 1975) is somewhat 
similar to our CAGE phase, In these areas, Carex geyeri 
is often a codominant undergrowth member in drier 
situations of the CARU phase. In the eastern Uintas, 
the CAGE phase sometimes includes C. rubescens as a 
major component. Also. C. geyeri occurs in the lower 
part of the ABLAIV ASC h.t. of southern Wyoming 
(Wirsing and Alexander 1975). 
ABIES LASIOCARPAICALAMAGROSTIS 
RUBESCENS H.T. (ABLA/CARU; SUBALPINE 
FIR/PINEGRASS) 
Distribution.-ABLAICARU, a relatively cool-dry 
habitat type, is found locally in southeastern Idaho, 
southward through the eastern flank of the Wasatch 
Range (the Bear River Range) to the vicinity of Logan, 
Utah. In this area, it primarily occupies west" to east-
facing canyon ridge slopes of gentle to moderate relief at 
elevations between about 6,900 and 7,600 feet (2 105 and 
2 315 mi. The ABLA/CARU h.t. is also locally extensive 
in the easternmost Uinta Mountains. Here it occurs on 
gentle lower slopes and benches at all exposures from 
8,000 feet (2 440 m) to 8,500 feet (2 590 m), or occa-
sionally broad ridgetops to 9,000 feet elevation 
(2 745 mi. C. rubescens occurs sporadically through the 
westernmost Uinta Mountains; it has been observed in 
the South Fork of the Provo River and Current Creek 
drainages. 
Vegetation.-Abies lasiocarpa is the indicated climax. 
Pinus contorta is a major seral dominant, as is more 
locally Pseudotsuga. Usually Populus tremuloides is a 
minor seral associate, 
Throughout northern Utah, stands are occasionally en" 
countered within the Abies lasiocarpa zone where A. 
lasiocal'pa is only poorly represented or absent, and P. 
contorta is the principal or only tree present. Abies 
lasiocarpa is clearly the indicated climax on such sites in 
northwestern Utah and adjacent Idaho, The successional 
dynamics of such stands in the Uintas are more ques-
tionable; all evidence suggests, however, that Abies is 
also the indicated climax. The three sample stands hav-
ing these conditions have therefore been included in this 
series; it is expected that other PICO/CARU com-
munities will also correspond to the A, lasiocarpa series. 
Undergrowth appearance is strikingly swardlike; it is 
normally dominated by abundant Calamagrostis, and 
sometimes Carex geyen as well. Other common but 
minor species include Amelanchier alnifolia, Berberis 
l'epens, Pachistima myrsinites, Rosa nutkana, Arnica 
cordifolia, Hieracium albiflorum, Osmorhiza spp., Viola 
adunca, Carex rossi~ Paa nervosa, and Juniperus com" 
munis (Uinta Mountains). The ABLA/BERE h.t. is most 
frequently adjacent, particularly where substrates are 
predominantly calcareous or where soils are more 
shallow and perhaps more gravelly. 
Soils.-The soils of our stands are derived from either 
quartzite substrates or other quartziferous-dominated 
materials (appendix DJ. Surface soil textures range from 
loamy to clayey; normally some gravel is present in the 
profile. Exposed rock and soil are generally absent. Lit-
ter depth averages 1.2 inches (3.1 em). 
Productivity/management. -Timber productivity 
ranges from low to moderate, but chiefly the latter (ap-
pendix E). Opportunities for timber management are 
generally good although not especially extensive. Pinus 
contorta is the principal management species; when pres-
ent, Pseudotsuga presents additional management 
possibilities. Regeneration by small clearcuts, or clear-
cutting with planting, is usually adequate for Pinus, but 
partial shade should enhance Pseudotsuga regeneration. 
In addition, special site preparation measures may be 
necessary because of the rhizomatous nature of 
Calamagrostis and Carex geyeri. 
Wildlife and livestock use is light to moderate. 
Other studies.-The ABLA/CARU h.t. has been 
described from Montana (Pfister and others 1977), cen-
tral Idaho (Steele and others 1981), and eastern Idaho-
western Wyoming (Steele and others 1983). Northern 
Utah is apparently the southernmost extent of the 
habitat type. 
Steele and others (1983) have recognized two phases: 
the Pachistima mYl'sinites phase, where Pseudotsuga 
and shrub species are mOre common, and the C. 
rubescens phase, which has Pinus contorta as the major 
seral associate and less conspicuous shrubs. Both phases 
are probably present in northern Ul.,ah even though not 
formally described. 
ABIES LASIOCARPAIPEDICULARIS RACEMOSA 
H.T. (ABLA/PERA; SUBALPINE FIR/SICKLETOP 
PEDICULARIS) 
Distribution.-Represented by two phases and a total 
of 66 sample stands, this cool, moist habitat type is 
quite common at higher elevations in the Wasatch 
Range of northern Utah and adjacent Idaho, generally 
between 7,000 and 8,800 feet (2 135 and 2 680 m). This 
area represents the geographic center of the type. It oc-
casionally is found in the westernmost Uinta Mountains 
between 8,200 amI 9,600 feet (2 500 and 2 925 m) eleva-
tion on northerly, gentle to moderately steep exposures. 
Within the study area, the lower part of the 
ABLA/PERA h.t. encompasses landscapes similar to 
that of the ABLAIV AGL h.t.: a type that is largely ab-
sent in Utah but common farther north (Steele and 
others 1983). The upper part of the ABLA/PERE h.t. is 
fairly similar to the landscape of the ABLAIV ASC h. t., 
which is also common to the north as well as to the east 
in the Uintas. 
Vegetation.-Abies lasiocal'pa is the indicated climax. 
Picea engelmannii, Pinus contorta, and Populus 
tremuloides occur as associates locally throughout both 
phases. Pseudotsuga is used as a phasal indicator. 
Undergrowth varies by phase. In addition to 
Pedicularis, which is often abundant, Pachistima myr-
sinites, Arnica cordifolia, Aster engelmannii, Fragaria 
vesca (or F. virginiana), Geranium viscosissimum, 
Hieracium albiflorum, Osmorhiza spp_, Pyrola secunda, 
Stellaria jamesiana, Carex rossii, and Poa nervosa are 
usually present (fig. 16). Although less frequent, 
Ceanothus velutinus, Shepherdia canadensis, Arnica 
latifolia, and Lathyrus lanszwel'tii are nevertheless con-
spicuous when present. 
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Figure 16. Abies fasiocarpalPedicularis 
racemosa h.t. is a prominent in the Wasatch 
Range. This stand occurs on a moderate 
southwesterly exposure at an elevation of 
7,200 feet (2 200 m), with P. racemosa, 8ym-
phoricarpos oreophllus, Arnica cordifolia 
and Thalictrum fend/ert prominent in the' 
undergrowth. 
Pseudotsuga menzies;; (PSME) phase.-Although this 
relatively warm and dry phase occurs throughout the 
range of the type, it is most common in southeastern 
Idaho. The PSME phase is delineated by the presence Or 
potential presence of Pseudotsuga as evidenced by the 
occurrence of the local environmental range of Pseudot-
suga, including its geological material limitations (see 
Soils section). Typically, elevations are between 7,000 
and 8,800 feet (2 135 and 2 680 m) and exposures are 
northwest- to east-facing. Where sites are protected, 
however, the phase is encountered at elevations as low 
as 6,000 feet (1 830 m), or more westerly and southerly 
exposures. The predominant terrain is moderate to steep, 
middle and upper slopes. 
In addition to the other seral associates, Pseudotsuga 
is normally a major component of seral stands. It often 
persists as fairly massive individuals in old-growth 
stands, but it only occasionally establishes in the larger 
canopy openings. Successional development is similar to 
that of the ABLA/BERE h.t., PSME phase, although it 
normally progresses more rapidly, particularly through a 
Populus sere. 
Undergrowth is more shrubby in this phase. In addi-
tion to Pachistima, it usually includes the shrubs 
Amelanchier alnifolia, Berberis repens, Rosa spp., and 
Symphoricarpos oreophilus. Aquilegia coeruiea and 
Thalictrum fendleri are often represented with the typal 
herbs, and Cal'ex geyeli is sometimes abundant at lower 
elevations. ~ 
Pedicularis racemosa (PERA) phase.-The widespread 
PERA phase represents the cooler and moister extent of 
the type. Elevations range from 7,300 feet (2 225 m) to 
8,700 feet (2 650 m), but reach up to about 9,600 feet 
(2 925 m) in the southern Wasatch and Uintas. Most 
slopes are gentle to moderate on northwest- to 
southeast-facing uplands and broad ridges. As with the 
PSME phase, however, the PERA phase occurs on other 
exposures on protected sites. Undergrowth is as de-
scribed for the type. 
When present, Pinus contorta and Picea engelmannii 
are important seral species. Picea is especially pro-
nounced on the most moderate, gentle sites where, as 
long-lived, large individuals, it typically dominates old-
growth stands. Populus is less common in this phase; 
however, on some gentle sites it is an important pioneer 
species providing a "nurse" cover for subsequent conifer 
establishment (Daniel and others 1979). Normally sbort-
lived, Populus can persist as suckers in smaller canopy 
openings of old-growth stands. Throughout the phase, 
the development of a typically dense Abies component 
normally progresses more rapidly than in the PSME 
phase. Occasionally, Abies is the only stand component. 
Stand structure and developmental processes have been 
discussed recently by Schimpf and others (1980). 
Soils/climate.-For both phases, our stands have sur-
face soils that are predominantly loamy to clayey in tex-
ture (appendix D-l). Gravel is often present, and the 
amount of exposed rock and soil vary considerably. The 
average litter depth is less in the PSME phase (1. 7 
inches [4.3 cmll than in the PERA phase (2.4 inches 
[6.2 cm]), and averages 2.1 inches (5.3 em). 
The associated geology of the ABLAIPERA h. t. is 
especially noteworthy. Although a variety of parent 
materials are represented (appendix D-l), quartzite and 
other quartziferous and shaley materials predominate; 
wholly calcareous materials occur infrequently. A few 
sites occupy glacier-related features. This type, and 
especially the PERA phase, is largely associated with 
the quartzite-shaley Wasatch Conglomerate (the Knight 
formation), a major high- to midelevational formation in 
the Wasatch Range of northern Utah. Conversely, 
Pseudotsuga, as a major stand component, is en-
countered less frequently with this formation. 
Weather data of the College Forest Station (appendix 
D-2), situated in an adjacent meadow area, reflects the 
relative climate of a moderate site in the PERA phase. 
Productivitylmanagement.-The ABLAIPERA h.t. 
generally presents some of the best opportunities for 
timber management in the northwestern region. The 
moderate to high productivity in both phases (appendix 
E) and generally excellent terrain conditions, particularly 
in the PERA phase, contribute to this. In addition, all 
species often have massive dimensions in old-growth 
stands; some trees are the largest we encountered in 
northern Utah and adjacent Idaho. Regeneration 
measures range from those creating conditions of partial 
shade and mineral soil for the more shade-tolerant 
species, to clearcutting and planting for Pinus contorta. 
Nevertheless, adverse seedling environments for all 
species might result from clearcutting. Fir broom rust is 
sometimes particularly troublesome. Bark beetles are 
also a problem in the Uintas. 
The ABLAIPERA h.t. is important summer range for 
big game. Sheep occasionally use the PERA phase. Seral 
stands are used more for forage. 
Other studies.-Steele and others (1983) have described 
this habitat type in eastern Idaho and western 
Wyoming, although their treatment is conceptually nar-
rower. ABLAIPERA has not been mentioned elsewhere. 
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The ABLAIPERA h.t. is recognized as a much broader 
concept than that which was previously described 
(Henderson and others 1976). As such, it includes the 
more mesic portions of several preliminary types, largely 
ABLAILathyrus leucanthus, ABLAIArnica latifolia, 
ABLAIBERE, and ABLAIOSCH. It excludes, however, 
exposed sites where Pinus flexilis is a dominant stand 
component or cooler sites where Ribes montigenum is 
present. These sites are now classified as the PIFL 
phase of the ABLAIBERE h.t., or the RIMO phase of 
the ABLAIRIMO h.t. 
ABIES LASIOCARPAIBERBERIS REPENS H.T. 
(ABLAIBERE; SUBALPINE FIRIOREGONGRAPE) 
Distribution.-ABLAIBERE is the most ubiquitous 
habitat type of northern Utah and adjacent Idaho 
(fig. 17). With six phases, it is represented by a total of 
214 sample stands (appendix A). ABLAIBERE was first 
described tlu·oughout Utah by Pfister (1972), who 
recognized only three phases. 
Throughout the area, the ABLAIBERE h.t. occupies 
the relatively cooler and drier exposures of the series. 
The soils of this type are relatively well drained, and 
sometimes quite shallow and rocky. Elevations range 
from about 6,100 to 9,900 feet (1 860 to 3 020 m) in the 
northwestern region, and from about 7,700 to 10,300 feet 
(2 345 to 3 140 m) in the Uinta Mountains. Topography 
is variable, but gentle or undulate terrain and moderate 
to steep slopes predominate. In a sense the 
ABLAIBERE h.t. can be considered to be the nucleus of 
the forested landscape in northern Utah and adjacent 
Idaho. 
Each of the six phases reflects rather specific regimes 
of the overall environmental span of the habitat type; 
Figure 17. The Abies fasiocarpalBerberis 
repens h.t. is the most widespread con-
iferous forest type in northern Utah. This 
stand representing the Ribes montigenum 
phase occurs on a gentle easterly exposure 
at 9,000 feet (2 740 m) elevation on the 
Wasatch·Cache National Forest; B. repens 
and widely dispersed clumps of R. mon-
tigenum typify the depauperate undergrowth. 
each is also characterized by certain geologic relation-
ships and management considerations. Table 5 sum-
marizes elevational ranges and exposures by phase in 
the geographic regions. Site characteristics and pertinent 
aspects of the associated diverse geology (appendix D) 
are discussed more specifically under the phase 
descriptions. 
The more south-central areas of the Uinta Mountains, 
roughly between the Duchesne and Whiterock Rivers, 
present a special situation. There, sites that are par" 
ticularly exposed are best considered as the 
ABLA/JUCO h.t. Such sites typically occupy southerly, 
steep ridges and slopes, and have exceptionally well· 
drained soils. In addition, most are associated with the 
Duchesne formation, a fluvial sandstone consisting of 
quartzite fragments. This applies especially to stands 
that are dominated by Pinus contorta where replacement 
by Abies is indicated, but is exceptionally slow; these 
situations are treated as the PICO/JUCO c.t. Thus, only 
the most moderate sites in the south-central Uinta 
Mountains are classified as the ABLA/BERE h.t., and 
then usually as the PSME phase. 
Vegetation.-Abies lasiocarpa is the indicated climax, 
It also is sometimes a major pioneer species, especially 
on the mOre favorable sites. Typically, late seral stands 
on favorable sites have a distinct multistoried compo-
nent of Abies; frequently the lower branches of the 
Abies are layered. The structural and successional pat" 
terns within the type are essentially as described for the 
series. Many seral species are associated with the 
habitat type (appendix B). The occurrence and 
significance of the major seral associates are discussed 
for each phase, particularly with respect to the stand 
conditions. 
Several shrubs characterize the typical undergrowth, 
of which the low, evergreen Berberis and Pachistima 
myrsinites are the most indicative, In general, Berberis 
is commonly encountered with the somewhat warmer or 
drier sites within the type; Pachistima has its greatest 
representation on the slightly cooler exposures. Sym-
phoricarpos oreophilus and Rosa nutkana (or at lower 
elevations, R. woodsii) are also found throughout the 
type, as is Juniperus communis in the Uintas. Although 
Pachistima has a high constancy overall, Pfister (1972) 
did not use it to name the type" ... because of possible 
confusion with a northern Idaho Abies lasio-
carpaiPachistima myrsinites h.t. which is very different 
floristically (Daubenmire and Daubenmire 1968)," 
Although a multitude of herbs are encountered in the 
habitat type, including many weedy, accidental species, 
most are only casual in occurrence (appendix C). In 
general, species diversity is greatest on the most un-
favorable exposures and on the moistest sites. Seral 
stands of Populus tremuloides or stands disturbed by 
livestock have particularly high diversity. On the other 
hand, seral stands with especially dense canopies and 
deep duff are usually quite depauperate. Some of the 
more common undergrowth members include Achillea 
millefolium, Aquilegia coerulea, Arnica cordifolia, Pyrola 
secunda, Stellaria jamesiana, Thalictrum {endleri, and 
Carex rossii. In the northwestern region, Aster 
engelmannii and Osmorhiza spp. are usually present 
also. Species of Lathyrus are locally abundant 
throughout. 
Pinus fiexilis (PIFL) phase.-This phase, where P. flex· 
ilis is a major associate that persists in late seral stands, 
occurs throughout the northwestern region but is most 
common in the Wasatch Range of Utah and Idaho. It is 
also encountered in the geologically complex western~ 
most Uinta Mountains. But stands in the mOre eastern 
Uintas that meet the phasal criterion are typically 
isolated, local situations within the JUCO phase, such as 
limestone outcrops along ridge slopes, 
Table 5.-Distribution of ABLAfBERE h.t. in northern Utah by phase and 
geographic region 
Phase 
Northwestern Utah1 Uinta Mountains 
Elevation Elevation 
range Exposure range Exposure 
Feet (m) Feet (m) 
PIFL 7,200·9,500 + SW·N,E near 10,000 SWW 
(2 195·2 895) (3050) 
RIMO 6,600·9,900 W·NE·S 8,500·10,100 W·NE·S 
(2 010·3 020) (2 590·3 080) 
CAGE 6,800· 7, 700 W·NE 7,700·9,100 W·NE·S 
(2 075·2 345) (2 345·2 775) 
JUCO 8,300·10,000 ALL 
(2 530·3 050) 
PSME 6,100·8,800 ALL 7,700·10,300 W·NE·S 
(1 860·2 680) (2 345·3 140) 
SERE 6,900·8,600 ALL 7,800·9,900 W·N·SE 
(2 105·2 620) (2 375·3 020) 
l!ncludes adjacent Idaho. 
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Exposures are the most severe of the Abies lasiocarpa 
series (table 5), such as westerly slopes, ridgetops, and 
isolated knolls of high·elevation sink· basin topography. 
Substrates are shallow and rocky, calcareous or mixed 
quartziferous materials, which are often exposed at the 
surface. Snowpack retention is relatively short, and 
available soil moisture is low. Furthermore, constant 
wind augments physiological stress. 
Stands occur as isolated groups of trees on particular-
ly severe exposures. Elsewhere stands are somewhat 
more closed. Typically present are several fairly massive, 
long-lived Pinus flexilis. Pseudotsuga is usually present, 
except in the Uintas on noncalcareous substrates. More 
local components are variable (appendix B). Of these, 
Picea engelmannii, like Abies on extreme sites, slowly 
establishes on protected microsites near tree bases. A 
fairly typical, rather lengthy process of stand establish· 
ment in a burn area of the Raft River Mountains of 
Utah that corresponds to this phase has been recently 
described by Lanner and Vander Wall (1980), which iden' 
tifies the role of the Clark's nutcracker in P. {lexilis 
regeneration. 
Undergrowth is generally compositionally diverse and 
often includes a few especially well-represented species 
(appendix C). In addition to the typal species, it usually 
reflects both that of nearby Sympholicarpos·dominated 
shrub communities as well as that of other phases or 
habitat types of more protected downslope or leeward 
exposures, At higher elevations, Ribes montigenum and 
Juniperus are especially prevalent. The presence of 
Shepherdia canadensis and Ribes cereum suggests a 
rather frequent incidence of light surface fires. 
Ribes montigenum (RIMO) phase.-As the coolest part 
of the habitat type, the RIMO phase represents the 
broad transition or intergrade between the ABLA/BERE 
and the yet cooler ABLA/RIMO h.t. (Pfister 1972). It is 
fairly common throughout northern Utah and adjacent 
Idaho (appendix A). It principally occupies gentle to 
moderate terrain above 8,000 feet (2 440 m) elevation, or, 
in the Uintas, above about 9,200 feet (2 805 m) eleva· 
tion. It also occurs on lower sites that are particularly 
cool, such as steep, northerly slopes, Substrates vary 
widely (appendix D). 
The principal seral associates are Picea engelmannii 
and, in the northwestern region, Pseudotsuga, which is 
mainly associated with calcareous-dominated substrates 
and lower elevations. Populus, common in the Uinta 
Mountains, is a major early seral species of easterly or 
southerly exposures throughout both regions. Pinus con-
torta is infrequent. Stand conditions are fairly similar 
overall to the THFE and RIMO phases of the 
ABLA/RIMO h.t. Normal successional development is 
rather similar to the PIFL and BERE phases, except 
that Picea has its greatest significance here. Interesting-
ly, layered Abies was encountered infrequently in our 
sample stands; no explanation is apparent. 
Undergrowth varies from rather depauperate to rather 
luxuriant. Arnica latifolia, Pedicularis racemosa, and 
Lathyrus often contribute substantially to the 
undergrowth. For the most part, Ribes occurs as widely 
scattered clumps near the base of trees. Several addi-
tional species are noteworthy in the Uintas: Astragalus 
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miser,4 Erigeron spp., Lupinus argenteus, Agropyron 
trachycaulum, Trisetum spicatum, and with recent fire, 
Shepherdia canadensis. 
Adjacent cooler habitat types include ABLA/RIMO, 
ABLAIV ACA, and ABLAIV ASC. Nearby warmer sites 
vary and range from the ABLAIPERA h.t. to other 
phases of ABLAIBERE, and nonforest communities. 
Carex geyeri (CAGE) phase.-This phase, however, is 
common only in the northwestern and southeastern 
Uinta Mountains. It occupies relatively warm and dry, 
well·drained, gentle to moderately steep slopes, which 
reflect the lower extent of the Abies lasiocarpa series in 
these areas (table 5). In the southeastern area, stands of 
the PICOIBERE c.t. that are dominated by Carex geyeli 
are frequently nearby indicating yet drier conditions. 
The warmer PSME/BERE h.t., CAGE phase, may also 
occur nearby. Proximate cooler sites are typically the 
JUCO phase or occasionally the ABLAIV ASC h. t., 
CAGE phase. Parent materials are diverse (appendix D). 
Pinus contorta and Populus are the principal seral 
associates; Picea pungens and Pseudotsuga are regional 
associates. Normal succession is prolonged at the dry ex-
tent of the phase where Picea engelmannii is normally 
absent. Undergrowth is characterized by a typically 
abundant covel' of Carex, Juniperus communis, 
Astragalus miser, Galium boreale, Viola adunca, and 
Bromus ciliatus are sometimes present with the typal 
species. 
The CAGE phase is only rarely encountered in north· 
western Utah and adjacent Idaho, where it occupies 
steep lower slopes (table 5). For management purposes 
these sites could be considered the PSME phase. 
Juniperus communis (JUCO) ph.se.-The JUCO phase 
is found locally through the northern, southeastern, and 
southwesternmost Uinta Mountains. It occupies gentle 
to moderate slopes and benches (table 5). Exposures 
appear to be influenced by cold air drainage, but are in-
termediate in dryness as indicated by a minor represen-
tation of Carex geyeri, More moist nearby sites are the 
BERE phase or, on even cooler sites, the RIMO phase. 
The Abies component is usually fairly well developed 
in late seral stands. Pinus contorta and Populus are the 
principal seral associates, as is Picea pungens locally. 
Juniperus·dominated stands of the PICO/BERE C.t. are 
often nearby on drier exposures. As a minor species, 
Pseudotsuga is generally associated with calcareous~ 
dominated substrates, where yet warmer exposures are 
sometimes the PSME/BERE h.t., JUCO phase. 
Undergrowth aspect is typically one of patches of 
Juniperus and Symphoricarpos, Galium boreale, Bromus 
ciliatus, Trisetum spicatum, and species of Antennaria, 
Erigeron, Geranium, and Potentilla are often present 
along with the typal species. 
Pseudotsuga menziesii (PSME) phase.-This phase is 
delineated by the occurrence of Pseudotsuga. 
As the most common component of the forested land· 
scape of the northwestern region (appendix A), the 
4Although A. miser was not identified in the stands sampled in Idaho, 
it is known to occur there. 
PSME phase is principally associated with the drier POf-
tions of lower subalpine slope areas. These sites are 
relatively warm or have shallow or seasonally dry soil 
conditions; most are moderate to steep. Although the 
phase has a rather broad distribution of exposures (table 
5), the majority of sites are west- to northeast-facing and 
between about 7,000 and 8,200 feet (2 135 and 2 500 m) 
elevation. Parent materials are chiefly calcareous, 
although other kinds are also represented; the Wasatch 
Conglomerate, however, is notably uncommon. Most of 
the more moderate adjacent sites are the PSME phase 
of the ABLA/PERA h.t., or in Idaho the ABLAIV AGL 
h.t., particularly with changes to quartzite·dominated 
substrates. 
The PSME phase is neither very common nor locally 
extensive in the Uinta Mountains. Where it does occur, 
it reflects the occurrence of calcareous substrates 
(limestone and calcareous sandstones) within the 
temperature range of Pseudotsuga. It occupies moderate 
to steep lower canyon sides and ridge faces, and occurs 
on generally west-facing slopes at lower elevations and 
east- to south-facing slopes at higher elevations. Adja-
cent sites are usually the warmer PSME/BERE h.t. or 
the cooler JUCO phase. 
Pseudotsuga is normally the principal setal species and 
often establishes beneath canopy openings. It often 
dominates late seral stands, especially on less favorable 
sites where succession is slower. Picea engelmannii is 
primarily a minor seral associate at higher elevations of 
the phase. Pinus contorta and Populus have fairly high 
constancy in this phase in the Uintas. Populus is par-
ticularly significant on lower sites in the northwestern 
region: with major disturbance, Populus often 
perpetuates repletely and can dominate stands for quite 
some time. 
Undergrowth is similar to that described for the type. 
In addition to the typal species, Amelanchier alnifolia, 
Fragaria vesca, Geranium viscosissimum, and Mitella 
stauropetala are frequently present in the northwestern 
region, whereas small coverages of Galium boreale and 
Phacelia sericea are common in the Uinta Mountains. 
Berberis repens (BERE) phase.-This relatively cool, 
moist phase occurs throughout the northwestern region. 
It is especially common in the Utah portion of the 
\Vasatch Range. Exposures are chiefly moderate to steep 
midslopes (table 5). Parent materials are predominantly 
quartziferous and include the Wasatch Conglomerate. 
Adjacent, warmer sites are usually the ABLA/OSCH h.t. 
and nonforest communities, or the PSME phase where 
the substrate becomes calcareous. Nearby cooler ex~ 
posures are the RIMa phase or, when moister, the 
PERA phase of the ABLA/PERA h.t. 
The phase is found in the Uintas mostly in the more 
northwestern and the southeastern areas above 9,000 
feet (2 745 m) elevation where the substrates are mainly 
quartzite. It locally occupies variable but overall gentle 
terrain (table 5). In the westernmost Uintas, elevations 
tend to be lower (around 8,000 feet [2 440 mll and ex· 
posures east~facing, moderate lower slopes. Adjacent 
cooler exposures are the RIMO and JUCO phases, or the 
ABLAIV ASC h. t. Warmer exposures are usually the 
CAGE phase and nonforest communities, and occasional-
ly the PICO/BERE c.t. 
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Major seral associates are Populus tremuloides in the 
northwestern region and Pinus contorta in the Uintas. 
Picea engelmannii is local throughout the phase but is of 
major importance only in the northwestern regiop., where 
Abies concolor is also sometimes l'epresented. 
Undergrowth is normally dominated by the typal 
species. Small amounts of Hieracium albiflorum as well 
as species of Fragmia and Geranium occur locally with 
Amelanchier alnifolia (northwestern region) and Anten-
naJia microphylla (Uintas). 
Soils/climate.-Our northwestern stands have soils 
that are derived from diverse substrates; those of the 
Uinta Mountains are derived primarily from quartzite 
substrates (appendix D). Soils are often very gravelly, Or 
shallow and rocky; some others are quite deep. Surface 
textures range from loamy to clayey in the northwestern 
region. In the Uintas, however, they are chiefly sandy 
loams or loarns. Other surface characteristics also vary 
regionally within phases, although surface rock and bare 
soil are often absent or only slight in amount. Con~ 
siderable rock is often present in the RIMO, PIFL, and 
Uinta PSME phases, as is bare soil in the latter two of 
these. Litter is generally shallower in the Uintas than in 
the northwestern area. 
Weather data of Silver Lake Brighton (appendix D-2) 
reflects the relative climate of a moderate site in the 
RIMO phase. 
Productivity/management.-Timber productivity varies 
between the phases (appendix E). Basically, production 
in the PIFL phase is low because of stand structure. 
Productivity is largely low to moderate throughout the 
Uintas and in the entire RIMO phase. The PSME and 
BERE phases in the northwestern region have primarily 
moderate to high productivity. In general, Picea 
engelmannii is the most productive species, judging from 
average sample site index. 
With the exception of the PIFL phase, timber manage-
ment opportunities are generally good wherever ex-
posures are not too severe 01' other use consideratiun~ do 
not conflict. Management activities are sometimes 
limited by shallow soils or rockiness. Regeneration 
measures in the northwestern region on the more 
moderate sites are similar to those for the ABLA/PERA 
h.t. In the Uintas, stands having Pinus contorta as a 
major seral associate can usually be regenerated by 
clearcutting. Elsewhere throughout the northern Utah 
area, site protection usually is critical, often 
necessitating the use of a shelterwood. Also, planting is 
usually quite difficult except on the best sites; special 
site preparation measures may be required to reduce 
competition in the CAGE phase. 
The ABLA/BERE h.t. is important for watershed 
protection. It also provides a major part of big game 
summer range. Populus may locally present special 
opportunities for improvement of big game browse. 
Domestic livestock use is moderate in seral stands. 
Other studies.-The ABLA/BERE h.t. was first 
described by Pfister (1972). His preliminary treatment 
for northern Utah was much broader than ours in that it 
included essentially all of our lower Abies lasiocarpa 
h.t.'s as well as the ABLA/PERA, ABLA/OSCH and 
part of the ABLAIV AGL h.t.'s. Pfister also utilized 
Symph07icarpos and Rosa nutkana as additional in-
dicators for the habitat type; we found that the presence 
of either Berberis 01' Pachistima is adequate in northern 
Utah. The use of only these two species has also 
eliminated a potential identification problem for the 
ABLAfOSCH h.t. where Symphoricmpos has a high can· 
stancy and Rosa is occasionally present. 
We have expanded Pfister's (1972) three phases to six 
with the addition of the PIFL, CAGE, and JUCO 
phases. While we essentially agree with his treatment of 
the RIMO phase, a major departure exists with his 
ABLA and BERE phases. The BERE phase was 
delineated by the presence of Picea engelmannii. The 
PSME phase, delineated similarly by Pseudotsuga, has 
been adopted in order to facilitate a closer cor-
respondence to the treatment of the more moist 
ABLAfPERA h.t., the other major type of northwestern 
Utah and adjacent Idaho. This treatment should serve 
as a more useful ecological, or zonal, differentiation, 
especially in view of the associated management implica-
tions. Thus, the ABLA phase has been dropped. The 
BERE phase remains the modal phase, as considered by 
Pfister, although in a somewhat different context. 
An ABLAfBERE h.t. with a CAGE phase is recog· 
nized in southeastern Idaho and western Wyoming by 
Steele and others (1983). There, the type is delineated by 
the criteria that either Berberis or Pachistima must be 
present with at least 1 percent and 5 percent cover, 
respectively. Our treatment is much broader than theirs, 
and possibly includes some of their other types as exten-
sions into northern Utah. Their Abies lasiocarpalArnica 
cordifolia and Abies lasiocarpa/Carex rossii h.t. 's, the 
most probable extensions, do not appear to be fully 
analogous to possible northern Utah situations, all of 
which exhibit a closer conceptual correspondence to the 
nuclear ABLAfBERE h.t. Thus, the broader approach 
has been adopted. 
ABIES LASIOCARPAIRIBES MONTIGENUM H.T. 
(ABLAfRIMO; SUBALPINE FIRfMOUNTAIN 
GOOSEBERRY) 
Distribution.-The ABLAfRIMO h.t. is very common 
throughout the higher elevations of northern Utah and 
adjacent Idaho (appendix A). Sites are cool and relative· 
ly moist in the northwestern region as well as in some 
areas of the westernmost Uinta Mountains. It generally 
occurs above 7,000 feet (2 410 m) in the northwestern 
region and above 9,000 feet (2 745 m) in the western 
Uintas. Throughout most of the Uintas the habitat type 
reflects cool or cold and relatively dry exposures. Much 
of the type occurs above 10,500 feet (3 200 m) encom· 
passing the drier portion of the extensive timberline 
zone; ABLAfRIMO also extends downward to near 
10,000 feet (3 050 m) in the south·central Uintas. 
The ABLAfRIMO h.t. was originally described from 
throughout Utah by Pfister (1972). He recognized three 
phases, of which the THFE and RIMO are present in 
northern Utah. Two new phases, TRSP and PICO, are 
identified for the Uintas. Specific site characteristics are 
discussed for each phase (appendix D). 
Vegetation.-In general, each phase exhibits rather 
distinct structural and successional overs tory 
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characteristics. Some stands are comprised wholly of 
Abies lasiocarpa, the indicated climax. More often, 
however, Picea engelmannii is a major associate that is 
frequently long-lived and persistent. The seral associates 
Pinus contorta, Pseudotsuga menzies ii, and Populus 
tremuloides are represented at lower elevations only. 
Ribes montigenum, which occurs in sunlit patches at 
the base of trees, and particularly among layered stems, 
best typifies the undergrowth. Undergrowth conditions 
are rather uniform, especially when each phase is con-
sidered separately. The undergrowth ranges from 
depauperate to luxuriantly herbaceous. 
Trisetum spicatum (TRSP) phase.-This phase 
represents most of the ABLAIRIMO h.t. in the Uinta 
Mountains. It occupies the most exposed sites of the up-
per timberline zone, that is the upper slopes to ridgetops 
and plateaulike surfaces from about 10,500 feet (3 200 
m) to over 11,200 feet (3 415 m) elevation. These ex' 
posures are cool, dry, and windswept. Strong insolation 
during the day and rapid nocturnal cooling result in 
wide daily ranges of temperature. Soils are derived prin-
cipally from quartzite and are typically shallow and 
rocky. In addition, some are subject to freeze-thaw ac-
tivity at the higher elevations, and include gentle 
felsenmeer ground and some limited talus. More pro-
tected, moderate sites are usually the V ASC phase of 
the ABLAIV ASC h.t., whereas yet colder sites are the 
PIENIV ASC or PIENIV ACA h.t.'s. 
Because of the exposed sites, stand structure is in-
variably open throughout the phase. It usually forms the 
timberline zone and is chiefly composed of isolated 
groups of trees, or copses, that are surrounded by 
meadow communities. Tree growth form changes with in-
creasing elevation from fairly large but slow-growing 
trees, through smaller and very slow growing, to the 
final point at tree line of "flagged" growth forms. Above 
these elevations growth becomes prostrate; this is the 
krummholz area of the timberline zone. Upper timberline 
is generally considered to coincide with a mean July 
temperature of less than 50' F (10' C) (Pfister and 
others 1977). 
Picea engelmannii is a persistent species in most all of 
the phase. The lower branches of Abies, and Picea to a 
lesser extent, often tend to layer. Stand establishment is 
very slow following a major disturbance such as fire. Ini-
tial establishment is spotty, with new trees establishing 
outward under the protection of older established stems. 
Abies can be especially dense in older stands under large 
Picea. 
Undergrowth composition is variable, largely because 
of the local occurrence of many meadow and alpine 
species. Species dispersion is fairly uniform, however, in 
that it typically follows two distinct patterns. In 
general, many species common to the moister nearby 
habitat types are encountered in minor amounts, with 
Ribes under the protective cover of tree crowns and 
layered stems. These include Aquilegia coerulea, Arnica 
cordifolia, A. latifolia, Erigeron peregrinus, Mertensia 
ciliata, Pediculwis racemosa, Polemonium pulcherrirnum, 
Pyrola secunda, Carex rossii, Trisetum spicatum, Vac-
cinium c(lespitosum, and V. scoparium. Between the 
groups of trees are such forbs as Achillea millefolium, 
Antennaria spp. (chiefly A. microphylla), Arenaria spp., 
low species of Erigeron, Geum rossii, Ivesia gordonnii, 
Penstemon whippleanus, Sedum lanceolatum, Sibbaldia 
procumbens, and Solidago spathulata; and the 
graminoids Carex r088#, Festuca Qvina, Luzula spicata, 
Trisetum spicatum, and several species of Paa (primarily 
P. alpina, P. canbyi, P. cusick ii, and P. neruosa). Many 
of these species are important components of nearby 
meadow communities, which are discussed by Lewis 
(1970). 
While Trisetum spicatum is used to name the phase. 
the associated stand structure of these exposed sites is 
also characteristic. This phase may best reflect the large-
ly unsampled timberline zone forests near Salt Lake 
City, as well as those of the more western mountain 
ranges. 
Pinus contorta (PICa) phase.-This phase occurs only 
in the south-central Uinta Mountains near 10,300 feet 
(3 140 m) elevation roughly between the Duchesne and 
White Rock Rivers. It occupies drier, gentle to 
moderately steep slopes and ridges. The well-drained 
soils are derived from Duchesne sandstone and occa-
sionally quartzite. The PICa phase is typically bounded 
by the warmer and drier ABLA/JUCO h.t., the more 
moist ABLAIV ASC h.t., VASC phase, and the TRSP 
phase at higher elevations. Pinus contorta and Picea 
engelmannii are the major seral associates. Stands are 
fairly open. Undergrowth is very similar to higher eleva-
tion stands of the ABLA/JUCO h.t., with the addition of 
widely scattered patches of Ribes. 
Thalictrum fendleri (THFE) phase.-The THFE phase 
reflects the most mesic extent of the habitat type. 
Although it occurs throughout the northwestern region, 
sampled between 7,900 and 9,600 feet (2 410 and 
2 925 m) elevation, this phase is most common in the 
Wasatch Range of Utah. It is also found in the western-
most Uinta Mountains near 9,600 feet (2 925 mi. Ex-
posures are chiefly northwest- to southeast-facing on 
gentle to moderate slopes. Soils are derived from a vari-
ety of materials, including metamorphic, sedimentary 
(calcareous and noncalcareous), and granitic rocks. Sur-
face soils under canopies usually remain moist through 
the growing season but rapidly become droughty in open 
conditions. 
Old-growth stands are normally fairly closed and 
develop a rather dense Abies component. When present, 
Picea engelmannii is often a long-lived associate that can 
attain large dimensions. Populus tremuloides is occa-
sionally a major pioneer species on warIfler exposures. 
The undergrowth is typically the most luxuriant of the 
high-elevation habitat types. In addition to Thalictrum 
and often abundant Ribes, it is characterized by 
Aquilegia coerulea, Aster engelmannii, Osmorhiza chilen-
sis, 0. depauperata, and Stellaria jamesiana; all of which 
are very common throughout the phase. More local but 
nevertheless significant in representation are Aconitum 
columbianum, Arnica cordifolia, A. latifolia, Erigeron 
peregrinus, E. speciosus, Mertensia ciliata, Pedicularis 
racemosa, Polemonium foliosissimum, P. pulcherl'imum, 
Senecio serra, Valeriana occidentalis, and species of 
Geranium and Lathyrus. Symphoricarpos oreophilus and 
Sambucus racemosa are the only other shrubs that occur 
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rather constantly, as do the graminoids Bromus spp., 
Carex rossii, Elymus glaucus, and Poa nel'vosa. 
Ribes montigeJlum (RIMa) phase.-This phase oc-
cupies northerly upland slopes that are gentle to very 
steep and rather cold. Sample stands in the north-
western region range in elevation from 7,900 feet 
(2 410 m) to 9,500 feet (2 895 m); those in the north-
western Uintas are near 10,000 feet (3 050 mi. The phase 
most likely extends much higher in both regions. 
Substrates are similar to those of the THFE phase, but 
the soils appear to be better drained, and hence become 
more droughty earlier in the growing season. The 
ABLAIV AME h. t. is sometimes nearby, as are types 
and phases proximate to the THFE phase. 
Overstories are similar to the THFE phase, except 
that stands tend to be more open. Undergrowth varies 
from very depauperate, with Pyrola secunda, Carex 
rossii, moss, and widely scattered Ribes, to rather richly 
herbaceous, with many of the same species that are com-
mon to the THFE phase, especially Arnica latifolia. 
Soils.-As noted for each phase, our stands have soils 
that are derived from a variety of substrates (appendix 
D). Some soils are also glacier-related in origin. Surface 
soils are predominantly sandy loams 01' loams in the 
PICa and TRSP phases; textures are more variable in 
the THFE and RIMa phases, ranging from sandy loam 
to clayey. Most soils are gravelly, and some are quite 
shallow. In general, the more open phases have greater 
amounts of surface rock and bare soil; litter depth is 
greatest in the THFE and RIMO phases. 
Productivity/management.-Timber productivity is 
essentially low in the TRSP phase, low to moderate in 
the PICa and RIMa phases, and moderate to high in 
the THFE phase (appendix E). Timber management 
opportunities generally are fair only in the THFE phase. 
P. engelmannii is the primary management species. 
Regeneration is difficult, as Pfister (1973) emphasized: 
Maintenance of a forest cover is essential for 
natural regeneration, so establishment of Picea 
requires either a selection or shelterwood 
system. If clearcut, these stands regenerate ex-
tremely slowly because the environmental exv 
tremes delay natural seedling establishment 
and make the probabilities of planting success 
extremely low. 
In addition, most advanced reproduction is suppressed 
Abies, so final removal cuts may result in an unproduc-
tive stand. 
Domestic livestock use is very local, except for much 
of the TRSP phase where sheep use is periodically high. 
The habitat type provides cover for big game and waterv 
shed protection. Also, esthetics and recreation are usualv 
ly important considerations-this habitat type is the site 
of most ski areas in the Wasatch Range. 
Other studies.-An ABLA/RIMO h. t. has been describ-
ed without phases from southern Montana (Pfister and 
others 1977), central Idaho (Steele and others 1981), and 
in eastern Idaho and western Wyoming (Steele and 
others 1983). Ribes montigenum is also a major 
undergrowth component of the Abies lasiocarpalSenecio 
sanguisorboides h.t. of central New Mexico (Moil' and 
Ludwig 1979). 
The preliminary OSCH and ANMI phases presented in 
Henderson and others (1977) are generally equivalent to 
the THFE and the PI CO or TRSP phases, respectively. 
ABIES LASIOCARPAIOSMORHIZA CHILENSIS H.T. 
(ABLA/OSCH; SUBALPINE FIR/MOUNTAIN 
SWEETROOT) 
Distribution.-The ABLA/OSCH h.t. is found locally in 
the northwestern region, but is most Common in the 
Bear River Range. It occupies relatively warm exposures 
and all aspects at elevations of between about 7,000 and 
8,800 feet (2 135 and 2 680 m). ABLA/OSCH is 
associated primarily with the deeper, ostensibly moister 
depositional soils of moderately steep, lower-ta-middle 
ridge slopes. This habitat type is also to be expected in 
the extreme western Uinta Mountains and perhaps 
through the southern Wasatch Range as well. 
Vegetation.-Abies lasiocmpa is the indicated climax. 
Populus tremuloides is the major component of seral 
stands, and Picea engelmannii is uncommon. Pseudot-
suga is usually absent; if present in substantial 
amounts, the site should be considered to be the 
ABLA/BERE h.t., with the Berbelis and/or Pachistima 
absent because of past severe disturbance. 
The typical sere begins with a "nurse" cover of 
Populus. Conifer establishment is normally cyclic and 
spotty except on the most protected sites. Our data 
show, for example, that the difference in breast-height 
ages between Populus and conifers generally ranges from 
10 to 20 years on mOre protected, northerly exposures, 
and up to 40 to 50 years or even 80+ years on southerly 
exposures. Conifer stem density follows a similar pat. 
tern. The factors controlling this differential rate of con-
ifer establishment are unclear, but several possibilities 
have become apparent during this study. 
Speculatively, the shade provided by Populus 
ameliorates the physiological stress of new seedlings, 
particularly on the drier exposures. Soil water in the up-
per soil profile is rapidly depleted by Populus and the 
typically lush undergrowth vegetation. This serves to 
limit conifer establishment to the most favorable periods 
of climatic conditions. Once the conifer roots penetrate 
the deeper and more moist soil profile, growth rapidly 
improves. Development to a state of virtual dominance 
by A bies progresses very slowly on unfavorable 
exposures. 
Major site disturbances are fairly common. The 
significance of fire as a factor for the continual 
maintenance of Populus stands by stimulating sucker. 
ing, as well as that of major aspen mortality due to 
various biological agents including large mammals, has 
been well documented (Krebill 1972; Loope and Gruell 
1973; Gruell and Loope 1974; Schier 1975; Hinds 1976). 
The particularly destructive effect of heavy foraging by 
deer and livestock on Populus regeneration has been ad-
dressed by Smith and others (1972) and Mueggler and 
Bartos (1977). Much of the upper elevation forest land of 
t~e Bear River Range burned during the intensive log-
gmg and sheep grazing activities of the early 1900's. 
This created many new Populus stands, particularly in 
this habitat type. Sheep grazing probably also created 
trampled and compacted soil conditions pOOl' for early 
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conifer establishment, augmenting further the effect of 
unfavorable exposures. 
Two other disturbances are perhaps locally significant 
in Populus maintenance, especially in decadent stands. 
First, heavy snows may break up foliated canopies. 
Second, severe winds may "level" stands. With regard 
to the latter, many ABLA/OSCH sites occupy east-west 
oriented, flanking ridges and slopes that are downslope 
from major ridge systems. Such situations are normally 
not subject to continuous wind (Alexander 1974); but 
because of this, the infrequent severe winds of short 
duration would be especially destructive. All of these 
disturbances except fire would at least temporarily 
release recently established conifers. Any significant, 
subsequent Populus development would temporarily 
retard conifer establishment through reinitiated 
competition. 
Undergrowth is principally herbaceous and often in-
cludes many weedy species. In addition to the joint in-
dicators Osmorhiza chilensis and 0. depauperata, the 
most frequently encountered forbs include Achillea 
millefolium, Agastache urticifolia, Aquilegia coerulea, 
Aster engelmannii, Senecio serra, and Thalictrum 
fendleri. Various graminoids are common, such as 
Elymus glaucus and species of Agropyron, Bromus, 
Cal'ex, and Paa. On sites that have been disturbed by 
livestock, Lathyrus spp., Rudbeckia occidentalis, and 
Stellal'ia jamesiana are often abundant. The most signifi-
cant shrubs are Symphoricarpos oreaphilus and Sam-
bucus l'acemosa. 
Adjacent, warmer sites are usually Populus-dominated 
stands having essentially similar undergrowths. Sym-
phol'icarpas becomes increasingly important on drier 
sites, many of which appear to be "stable" PopuluslSym. 
pharicarpos communities, in the sense of Mueggler 
(1976). Nonforest communities are sometimes adjacent. 
Nearby, more mesic habitat types include ABLA/BERE 
and ABLA/PERA. 
Soi1s.~Our stands are associated primarily with mixed 
quartziferous substl'ates (appendix D). Of the latter, the 
Wasatch Conglomerate and glacial till are especially 
noteworthy. Surface textures are mainly loamy to 
clayey. Small gravel fragments are often abundant in the 
usually deep profile, but exposed rock is nominal. Bare 
soil is absent or scarce, unless livestock use is high. Lit-
ter depth averages 0.9 inches (2.3 cm). 
Productivity/management.-The ABLA/OSCH h. t. pro-
vides abundant forage for both domestic livestock and 
big game. Opportunities for improving game forage by 
maintaining Populus are typically very good (Patten and 
Jones 1976; Schier and Smith 1979). Pocket gopher ac· 
tivity is usually conspicuous, perhaps also influencing 
conifer establishment. 
Although yield capability is moderate to high (appen-
dix E), actual conifer productivity is quite low because 
of the preponderance of Populus and slow successional 
development. 
Other studies.-Steele and others (1981, 1983) have 
recognized an ABLA/OSCH h. t. from the southern 
Sawtooth National Forest of Idaho, and eastern Idaho 
and western Wyoming. Theil' treatment is conceptually 
much broader than ours for northern Utah. It largely 
corresponds to our ABLA/BERE h.t., and to a lesser ex-
tent our ABLA/PERA h.t. 
The present treatment of ABLA/OSCH represents a 
much narrower concept than that which was originally 
described in Henderson and others (1976). The cooler or 
drier portions of their type are presently classified in the 
ABLA/PERA, ABLAIBERE, or ABLA/RIMO h.t.'s. 
ABIES LASIOCARPAIJUNIPERUS COMMUNIS H.T. 
(ABLAIJUCO; SUBALPINE FIR/COMMON JUNIPER) 
Distribution.-The ABLA/JUCO h.t. is found only in 
the south-central Uinta Mountains, roughly between the 
Duchesne and Whiterocks Rivers, where it is fairly com-
mon. Relatively warm and dry, it embraces moderate to 
very steep ridge and canyon slopes as well as gentle 
upland surfaces. Elevations are between about 8,700 and 
10,500 feet (2 650 and 3 200 m). These sites are typically 
the most droughty of the Abies lasiocarpa series. 
Vegetation.-Abies lasiocarpa usually is the indicated 
climax. Picea engelmannii, Pinus contorta, and locally 
Pseudotsuga menziesii are seral dominants. Populus 
tremuloides is occasionally a minor seral associate. 
Stands are fairly open, and replacement progresses 
rather slowly. 
Dense to scattered Juniperus accents a rather scant 
undergrowth, which reflects greatly the dryness of sites. 
Of the herbs having the highest constancy, Lupinus 
argenteus usually has the greatest abundance. Other, 
relatively inconspicuous members include Antennaria 
microphylla, Arnica cordifolia, Epilobium angustifolium, 
Fragaria virginiana, Solidago spp., Carex rossii, Poa ner-
vosa, and Trisetum spicatum. Shepherdia canadensis is 
occasionally abundant, emphasizing the importance of 
fire in the type. Minor amounts of Vaccinium 
caespitosum or V. scopalium are sometimes present on 
upland sites; these reflect the proximate, more mesic 
ABLAIV ACA or ABLAIV ASC h.t.'s. More xeric slopes 
are normally the PICO/JUCO c.t. 
Soils.-The soils of our stands are derived 
predominantly from the fluvial sandstone of the 
Duchesne formation (appendix D). Surface soils are 
gravelly sandy loams that are typically well drained. 
Generally, surface rock is present in moderate to con-
siderable amounts, but there is very little exposed soil. 
Litter averages 1.1 inches (2.9 cm) in depth. 
Productivity/management.-Timber productivity is low 
(appendix E). Because sites are particularly droughty 
and often steep, opportunities for timber management 
are few. Forage production is light and wildlife use 
varies. 
Other studies.-An ABLA/JUCO h.t. has been de-
cribed from Montana and Idaho (Pfister and others 
1977; Steele and others 1981, 1983), as well as northern 
Arizona and New Mexico (Moir and Ludwig 1979). In ad-
dition, parts of our ABLA/JUCO h.t. appear to be very 
similar to the Abies lasiocarpaiArnica cordifolia h.t. of 
eastern Idaho and western Wyoming described by Steele 
and others (1983). 
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Pinus contorta Series 
Distribution.-The lands that comprise this series sup-
port essentially pure stands of Pinus contorta, and lack 
sufficient evidence that another species is the potential 
climax (Pfister and others 1977). This series occurs in 
Utah only in the Uinta Mountains. (Pinus contorta 
stands of the northern Wasatch Range should be con-
sidered as seral communities of various Abies lasiocarpa 
h.t.'s). 
The P. contorta series throughout most of the Uintas 
occupies an elevational belt about 1,500 feet (455 m) in 
width. In SOme locations, and most notably in the north-
central and northeastern areas, the series is actually a 
separate zone having Pinus as the indicated climax. 
Varying in altitude, the belt has a minimum lower occur-
rence at about 7,600 feet (2 315 m) in the western and 
northeastern areas, and a maximum upper one at about 
10,300 feet (3 140 m) in the north-central area. The 
topography encompassed by the series ranges from gen-
tle or undulate terrain to very steep canyon and ridge 
slopes; these conditions are typical of the northern and 
southern Uintas, respectively. Exposures are relatively 
warm and usually quite droughty with well-drained or 
shallow soils. On the other hand, some sites have 
seasonally moist soils, such as those of the PICO/CACA 
c. t. Environmentally, then, this series reflects or borders 
on the cold, upper portion of the Pinus ponderosa series, 
the dry portion of the Pseudotsuga menziesii series, or 
the warm, dry portions of the Abies lasiocarpa and Picea 
engelmannii series. 
Vegetation.-The various factors that may be responsi-
ble for complete or near-complete dominance by P. con-
torta are discussed under each type. 
The P. contOl'ta sample stands were initially grouped 
by community type for the analysis. Usually, the succes-
sional role of P. contorta, as defined by Pfister and 
Daubenmire (1975), was readily discernible for any given 
stand. Groups or individual stands where the species 
had a generally "dominant seral" role were placed in the 
appropriate climax series and habitat type. These includ~ 
ed all stands of the northwestern region. Two additional 
situations, though not specifically sampled, were an-
ticipated and have been included in the Picea engel~ 
mannii series key. 
The remaining groups forming the series had P. con-
torta represented as at least a "persistent seral" species. 
Of these groups, two had definitive conditions to the ex-
tent that P. contorta was the indicated climax, not 
because of any direct, interspecific competitive relation-
ships, but rather because of the severity of the sites. 
These were designated as habitat types. For purpose of 
discussion, these were not separated from the communi~ 
ty type group. The remaining five groups had more 
variable conditions and were maintained as community 
types (c.t.'s). About one-half of these stands had suffi-
cient representation of other conifers (Abies lasiocarpa, 
Picea engelmannii, or occasionally Pseudotsuga) and also 
corresponding site characteristics to indicate that they 
were persistent seral communities of various habitat 
types of other series. 
Identifying the habitat type of some sites may be par-
ticularly difficult in the field, especially those with ex-
ceptionally dense stands. Proper placement often can be 
determined by the investigator through an examination 
of nearby, more open or older stands occupying similar 
sites. 
Soils.-Soils are derived almost exclusively from quart· 
zite or other quartziferous materials (appendix D). In 
general, they vary from shallow, when over fractured 
quartzite bedrock, to rather deep, when associated with 
various depositional features or certain geologic surface 
formations. With the exception of some especially moist, 
clayey soils that occur most notably with the 
PICO/CACA c.t., soils are typically gravelly and well-
drained and have sandy loam or loam surface textures. 
Many are very droughty. The amount of exposed rock 
varies, but bare soil is generally absent. Litter usually 
averages about 1.2 inches (3.0 cm) in depth. 
Productivity/management.-Although timber produc-
tivity is low throughout the series (appendix E), oppor-
tunities for intensive timber management are generally 
good. The values shown in appendix E may be low 
because site-index values were not corrected for ex-
cessive crown competition. Pinus contorta is almost in-
variably the only conifer having management 
possibilities. With the exception of the more xeric sites 
where shelterwood techniques are perhaps more ap-
plicable, Pinus usually regenerates well with clearcutting 
and minimal mineral soil preparation (Tackle 1956); in 
fact, overstocked conditions often occur. Planting, while 
feasible, ordinarily is not necessary. General silvicultural 
guidelines have been discussed by Lotan (1975a) and by 
Alexander (1974), who also considered windthrow hazard, 
an often critical concern in the Uintas. Three other perti· 
nent regeneration and management considerations for 
this area are overstocking, the predominant cone habit, 
and various pest problems. These concerns are present 
throughout the study area. 
Too much regeneration is especially undesirable 
because at excessive densities Pinus is particularly 
susceptible to early suppression of height and diameter 
growth. This is perhaps a greater problem with the "bet-
ter" sites (Alexander 1974). Dense stands of the 
PICO/CACA C.t. near East Park Reservoir were 
associated with seasonally moist soil conditions at-
tributed to the presence of an argillic horizon (personal 
communication with Dennis Austin, Utah Division of 
Wildlife Resources, Logan). Management for this prob-
lem is best considered during the regenerative period. 
Observations of recent thinning plots on the 
PICO/CARO h.t., in which acceptable numbers of Pinus 
seedlings became established under various thinning 
regimes. indicate that shelterwood cuttings might 
substantially alleviate overstocking on local areas. In the 
same area, overcrowding was less on recent clearcuts 
that had received heavy cattle use. Several of these had 
been additionally seeded to forage species, perhaps fur-
ther increasing regeneration-vegetation competition and 
reducing stocking. Minimum levels of site preparation 
also may be useful in certain instances. 
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The predominant cone serotiny habit of Pinus is 
especially important because it largely determines the 
appropriate site and slash preparation measures for 
regeneration (Lotan 1975a). As a part of a broad regional 
study to identify general serotiny patterns of the 
species, Lotan (1975b) sampled several Pinus stands in 
the northern and eastCln Uinta Mountains. He found 
that the percentage of serotinous cones of his sample 
stands in the Uintas was rather uniform within stands 
but quite variable between stands. The predominant 
cone habit was that of nonserotiny. In the Ashley 
National Forest samples, he also found that an increase 
in serotiny was correlated with increasing elevation (r2 = 
0.468). We also observed these general relationships; 
furthermore, we observed that the predominant cone 
habit throughout northern Utah appeared to be 
nonserotinous. In most situations, therefore, sufficient 
seed should be present in adjacent stands to regenerate 
clearcuts. And as a general rule, Lotan (1975b) sug-
gested a maximum cutting width of about 200 feet 
(60 m) to insure adequate seed dispersal. 
In northern Utah, Pinus is affected by several diseases 
and pests. Currently, the most serious problem is dwarf 
mistletoe (Arceuthobium americanum). This parasite is 
responsible for a significant reduction of potential 
growth and mortality (Hutchinson and others 1965). 
Local partial-cutting practices ("high-grading" or "tie-
hacking") prior to 1900 in infected stands of the more 
western, northern areas directly resulted in an inten-
sification of today's problem. For example, Hutchison 
and others (1965) reported that 55 percent of the P. con-
torta cover type in those areas had at least a 10 percent 
infection rate. To facilitate a tentative identification of 
distributional relationships, the presence of dwarf 
mistletoe was included as part of our plot examination 
in the Uintas. Infected trees were noted on 25 plots at 
elevations of between 8,600 and 10,300 feet (2 620 and 
3 140 mi. Of the 10 types having observed infections, 
the most frequent were the PICO/ARUV h.t., the 
ABLAIV ASC h.t., CAGE and VASC phases, and the 
PICOIV ACA c.t. Others were the PICOIV ASC and 
PICO/BERE c.t.'s and the ABLA/CACA, ABLAIV ACA, 
ABLAIBERE (CAGE phase), PIENIVACA, and 
PIENIV ASC h.t.'s. Interestingly, dwarf mistletoe was 
rarely observed in the southwestern and south-central 
areas. 
Throughout northern Utah, comandra blister rust 
(Cronartium commandrae) and western gall rust (En-
docronartium harknessii) are locally responsible for 
reduced vigor and growth as well as direct, but more 
limited mortality. Various root and stem decays are even 
more harmful; these pathogens often account for ap-
preciable losses in merchantability and mortality in old· 
growth stands (Krebill1975). 
Insects and animals can also cause considerable 
damage. Past epidemics of the mountain pine beetle 
(Dendroctonus ponderosae) resulted in extensive mortali-
ty throughout much of the northern area (Hutchinson 
and others 1965). Currently, damage is localized; erup-
tions of the pest can certainly occur in the future, 
however. The most significant mammal pests are pocket 
gophers and porcupines; the latter are especially harmful 
in managed stands in the Wasatch Range (Daniel and 
Barnes 1959). 
Nontimber values of the Pinus contorta series are 
diverse. Utilization by various wildlife species has been 
studied locally by Collins and others (1978), Deschamp 
and others (1979), and Winn (1976). The effect of 
management activities on water yield and quality is an 
important consideration throughout. Domestic livestock 
use is associated with sites where forage areas are prox~ 
imate. 
Other studies.-Various, often similar Pinus contorta 
community types have been described from Montana 
(Pfister and others 1977), central Idaho (Steele and 
others 1981), and eastern Idaho, western Wyoming 
(Cooper 1975, Steele and others 1983). 
Pfister and DaubenIDire (1975) listed the current 
references to plant communities in the northwestern 
United States which refer to P. contorta as climax. 
Several specific situations are particularly noteworthy. 
Cooper (1975) and Pfister and others (1977) recognized a 
Pinus contortalPurshia tridentata h.t. in southwestern 
Montana. In central Idaho, a Pinus contortalFestuca 
idahoensis h.t. has been described by Steele and others 
(1981). Hoffman and Alexander (1976) and Reed (1976) 
recognized a total of three PICO habitat types in 
Wyoming. Also, Moir (1969) discussed a zone in the 
Colorado Front Range where P. contorta is either a pro· 
longed seral species or climax. This zone is similar in 
several respects to the P. contorta series of the Uinta 
Mountains, as is the climax zone of the Bighorn 
Mountains, Wyoming (Despain 1973). 
PINUS CONTORTAICALAMAGROSTIS CANADEN· 
SIS C.T. (PICO/CACA; LODGEPOLE PINE/BLUE· 
JOINT REEDGRASS) 
Distribution.-This community type occurs locally in 
the northern Uinta Mountains and eastward through the 
southeastern area. Elevations range from about 8,800 
feet to 9,800 feet (2 680 to 2 985 m). Most'sites occupy 
gentle slopes that are relatively cool and generally dry. 
Usually, surface soils are seasonally moist, a condition 
that apparently results from a local drainage· impeding 
soil structure (such as an argillic horizon). 
Vegetation.-Populus tremuloides is occasionally a 
minor seral species. All sample stands had evidence of 
past fire occurrence, and only two were older than 150 
years of total age. Scattered, stunted reproduction of 
other conifer species was represented in six stands. 
For our sample stands, then, it appears that Abies 
lasiocQlpa is the indicated climax and that Pinus is a 
persistent seral species. Picea engelmannii is locally pre-
sent as a seral associate. Sites are somewhat drier than, 
but generally as cool as, the ABLA/CACA h.t. The 
possible role of fire in removing on-site, shade~tolerant 
seed sources is more pronounced in the PICO/CACA c.t. 
than elsewhere in the series. This is because many adja-
cent drier sites are the PICON ACA or PICON ASC 
h.t.'s that are normally without any representation of 
other conifers. 
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Calamagrostis creates the dominant aspect of the 
undergrowth, although Vaccinium caespitosum is 
sometimes also abundant, reflecting the relative coolness 
of a site. The other common shrubs and herbs (appendix 
C) represent a rather intermediate floristic transition be~ 
tween the wetter ABLA/CACA h.t. and the drier 
ABLAN ACA or PICON ACA types. 
Soils.-The moist soils of our stands are derived from 
a variety of quartziferous parent materials (appendix D) 
and are associated mainly with glacial, alluvial, or other 
depositional features. Textures range from sandy loam 
to clayey. Gravel content varies. Exposed soil and rock 
are generally absent or only slight, although the latter is 
sometimes present in moderate amounts. Litter averages 
1.2 inches (3.0 cm) in depth. 
Productivity/management.-Although timber produc· 
tivity is low to moderate (appendix E), it is generally 
good, compared to the series as a whole. Clearcutting 
should provide adequate regeneration of Pinus even 
though some soils may become temporarily waterlogged. 
Although dense, stagnated stands do occur, diameter 
growth and thinning from natural competition was ex-
ceptionally good in the majority of our sample stands; 
frost~heaving has perhaps served to thin seedlings dur-
ing stand establishment. 
The PICO/CACA c.t. provides cover and forage for big 
game species (Winn 1976). Cattle use is also locally high. 
Other studies.-PICO/CACA communities occur in 
Montana (Pfister and others 1977), central Idaho (Steele 
and others 1981), and northwestern Wyoming and adja· 
cent Idaho (Cooper 1975; Steele and others 1983). These 
authors, however, did not describe a PICO/CACA c.t.; 
rather, they considered all stand conditions directly with 
the ABLA/CACA h.t. 
PINUS CONTORTAIVACCINIUM CAESPITOSUM 
C.T. (PICON ACA; LODGEPOLE PINEIDW ARF 
HUCKLEBERRY) 
Distribution.-----Although it is found throughout the 
Uinta Mountains, the PICON ACA c.t. is commonest in 
the northern and eastern areas. It characteristically oc-
cupies topography subject to cold air accumulation. 
Such sites include meadow edges, gentle terrain having 
depressions, and occasionally steeper slopes. Elevations 
are between 8,300 feet (2 530 m) and about 10,000 feet 
(3 050 m). A notable exception is found in the western 
area where the type occurs on some steep, south~facing 
sites near 7,700 feet (2 345 m) elevation that have moist 
substrates. 
Vegetation.-Populus tremuloides is a local, minor 
seral species. Other conifers were absent in many of our 
sample stands and replacement by shade~tolerant species 
appeared to be particularly prolonged. 
Six stands probably best represented the 
ABLAN ACA h.t. These had minor amounts of Abies 
and occurred outside the north-central area between 
8,300 and 9,700 feet (2 530 and 2 955 m) elevation. This 
also appeared to be the case for three rather unusually 
brushy, species'rich stands near 7,700 feet (2 345 m) in 
the western area, even though Abies was absent. Small 
amounts of Picea engelmannii were present in five 
higher stands at 9,700 to 10,300 feet (2 955 to 3 050 m) 
elevation; because the stands were relatively old-more 
than 150 years-it is uncertain whether they represent 
persistent seral communities of the PIENIV ACA h.t. or 
situations of a P. contorta climax. Of the 14 remaining 
stands that lacked other conifers, about eight that oc-
cupied relatively dry sites likely reflected a PICOIV ACA 
h.t.: for instance, sites where Arctostaphylos uva*uJ'si 
was present and the PICO/ARUV h.t. was adjacent. 
In addition to V. caespitosum and Juniperus com-
munis, undergrowth often includes other shrubs that are 
indicative of nearby, warmer habitat or community 
types, such as A. uua-ursi, Berberis repens, Pachistima 
myrsinites, or V. scoparium. Many herbaceous species 
are also represented, the most common of which are 
Antennaria spp., Arnica cordifolia, Fragaria uirginiana, 
Carex rossii, Poa nervosa, and Trisetum spicatum. Fur-
thermore, Polygonum bistortoides is a characteristic 
undergrowth species of sites adjacent to meadow edges. 
Soils.-Substrates are dominated by quartzite or other 
quartziferous materials (appendix D}, which are often 
glacial till. Surface soils range from gravelly sandy 
loams to moist clays. Bare soil is usually absent, and ex-
posed rock varies from absent to considerable. The 
average litter depth is 1.2 inches (3.0 cm). 
Productivity/management.-Timber productivity is low 
to moderate (appendix EJ. Pinus contorta usually 
regenerates well with clearcutting. Following this prac-
tice, however, some gentle sites may become temporarily 
waterlogged. Other uses vary, but habitat values for elk 
predominate in many areas (Winn 1976). 
Other studies.-The PICOIV ACA C.t. has been de-
scribed from Montana by Pfister and others (1977), and 
from central Idaho by Steele and others (1981). These 
authors have treated most all of their sample stands as 
successional communities occupying other habitat types. 
Franklin and Dyrness (1973) listed Pinus contortaiVac-
cinium uliginosum communities from central Oregon 
that may be related to the moister stands of our 
PICOIV ACA. These communities had V. caespitosum as 
a characteristic component. Also, two of Moir's (1969) 
"subalpine" stands in the Colorado Front Range in-
cluded V. caespitosum as an undergrowth member. 
These stands occur at the higher elevations of a zone 
where P. contorta is either a prolonged seral species or 
climax. 
PINUS CONTORTAIVACCINIUM SCOPARIUM C.T. 
(PICOIV ASC; LODGEPOLE PINE/GROUSE 
WHORTLEBERRY) 
Distribution.-PICOIV ASe is found throughout the 
northern and eastern Uinta Mountains between about 
8,500 and 10,000 feet (2 590 and 3 050 m) elevation. It 
occupies gentle upland surfaces and gentle to moderately 
steep ridge-slopes. In relation to the series as a whole, 
exposures are relatively cool but dry. 
Vegetation.-PICOIV ASC communities sampled in the 
more central areas of the southern Uintas were always 
recognizable as seral communities of either the 
PIENIV ASC h.t. or the VASC phase of the 
ABLAIV ASC h.t.; thus, they have been included in 
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those types. Most all of the other stands considered 
under this category occupied relatively droughty 
exposures. 
Six of our sample stands occupied very dry exposures 
between about 9,300 and 10,000 feet (2 835 and 3 050 m) 
elevation, of which four were over 150 years old and two 
were over 200 years. Five of these six stands also had 
very widely scattered Picea engelmannii of about the 
same stand age, and some stunted but otherwise similar 
Abies lasiocarpa; the other stand was entirely Pinus in 
composition. Three younger stands also had similar 
representation of these shade-tolerant conifers. 
In terms of a general stand establishment model for 
the higher elevations, these conditions suggest that most 
Picea, and probably most Abies, becomes established 
with Pinus, probably throughout the latter's rather pro-
longed period of stand establishment. Once the stand 
develops an extensive, shallow root system and duff fur-
ther accumulates, however, the seedbed becomes too 
droughty for any appreciable subsequent establishment 
of Picea or Abies. Limiting amounts of critical mineral 
nutrients may also impede establishment. From a 
management standpoint, then, sites such as these are 
probably best considered a Pinus contorta climax, with 
other conifers occurring as accidentals. For the Uintas, 
both of the above factors are probably more significant 
than the occurrence of presumably frequent, natural sur-
face fires in curtailing Picea and Abies regeneration. 
Of the nine remaining younger stands, four pure Pinus 
stands occupied very droughty sites at about 9,100 feet 
(2 775 m) elevation. These sites most certainly 
represented a PICOIV ASC h.t., regardless of stand ages. 
Stunted Abies was present in the other, more mesic 
samples that occurred near 8,900 feet (2 715 m). Some of 
these possibly reflected the same stand establishment 
conditions noted for the higher elevation stands having 
Picea. One eastern stand that had an abundant cover of 
Calamagl'ostis rubescens was clearly seral to Abies. 
Usually V scoparium conspicuously dominates the 
undergrowth. With exceptionally droughty sites, 
however, this coverage is sometimes very patchy. Some 
of the more common herbs include Achillea millefolium, 
Antennana microphylla, Arnica cordifolia, Epilobium 
angustifolium, Lupinus argenteus, Carex ross ii, Poa ner-
vosa, and Trisetum spicatum. Several shrubs are often 
represented, such as Juniperus communis, Berbe7is 
repens, Pachistima myrsinites, or V caespitosum; the 
latter three species often reflect nearby habitat or com-
munity types. 
Soils.-The soils of our sample stands are generally 
similar to those described for the PICOIV ACA c.t. (ap-
pendix D). The major exception is that the surface soils 
are most always gravelly and drier. Litter averages 1.1 
inches (2.9 cm) in depth. 
Productivity/management.-Timber productivity is low 
(appendix E}. Regeneration is usually successful on small 
clearcuts, although stand establishment may be prolonged 
on drier sites. Natural thinning appears to occur 
readily in most stands. 
Nontimber uses are similar to those described for the 
ABLAIVASC h.t. 
Other studies.-Hoffman and Alexander (1976) 
recognize a PICOIV ASC h.t. from the Bighorn 
Mountains, Wyo. This type is similar in many respects 
to the drier extent of our stands designated as a P. con-
torta climax. The PICOIV ASC C.t. has been described 
from Montana (Pfister and others 1979), central Idaho 
(Steele and others 1981), and eastern Idaho, western 
Wyoming (Steele and others 1983). In Montana, Idaho, 
and Wyoming, the community type normally occupies 
the ABLAIV ASC h.t., although these authors recognize 
certain droughty conditions where P. contorta may be 
climax. 
PINUS CONTORTAIJUNIPERUS COMMUNIS C.T. 
(PICO/JUCO; LODGEPOLE PINE/COMMON 
JUNIPER) 
Distribution.-The PICO/JUCO C.t. occurs only in the 
south-central Uinta Mountains. There, it is found 
primarily between the Whiterocks River and eastern 
Duchesne River drainages. I t occupies most all south-
erly, moderately steep to very steep ridge and canyon 
slopes (east- and west-facing). Elevations are between 
about 8,400 and 10,000 feet (2 560 and 3 050 mi. These 
exposures are warm and soils are extremely well drained, 
being some of the driest within that area. 
Vegetation.-This community type occurs within the 
normal altitudinal distribution of Abies lasiocarpa or 
Pseudotsuga menziesii; the ABLA/JUCO or 
PSME/BERE h.t.'s are usually nearby on the more pro· 
tected exposures. All of our sample stands occupied burn 
areas that were between 80 and 120 years old. In addi-
tion, one two-storied stand included several residual 
trees of about 250 years of age. Stands were normally 
quite dense; Populus tremuloides was a local pioneer 
species that had been rapidly shaded out. Eight of the 
14 stands had minor representation of Abies, Pseudot-
suga, or Picea engelmannii. Replacement by these 
species appears to be exceptionally slow. 
Undergrowth also exhibits the influence of fire. In ad-
dition to Juniperus, several "fire" shrubs are locally pre-
sent, such as Arctostaphylos patula, Amelanchier 
alnifolia, Rosa spp., and Salix scouleriana. The herba-
ceous component is typically depauperate. The most fre-
quently encountered species include Aster glaucodes, 
Epilobium angustifolium, Bromus ciliatus, Carex rossii, 
and species of Festuca and Poa. 
Small amounts of Berberis repens and occasionally 
Pachistima myrsinites are encountered in the 
undergrowth, which suggests that these sites might be a 
part of the PICO/BERE C.t. With the exception of a few 
instances, however, the undergrowth and typical 
t.opography are more representative overall of the 
ABLA/JUCO h.t.-a type where these two species are 
apparently absent. These communities, then, are treated 
separately from the PICO/BERE c.t" which is elsewhere 
more similar to the ABLA/BERE h.t. Although the suc· 
cessional status of Pinus for the most part is uncertain 
primarily because of stand ages, Pinus can be considered 
a persistent seral species. Most lower elevation seral 
stands may best reflect the PSME/BERE h.t., and 
higher seral stands may represent the ABLA/JUCO h.t. 
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Stands of the very warm and well-drained droughtiest 
sites might well be a PICO/JUCO h.t. 
Soils.-The soils of our stands are chiefly derived from 
either sandstone of the Duchesne formation, or from 
Uinta quartzite (appendix 0). Stands occupying other 
substrates, especially calcareous materials, are most like-
ly another habitat type such as PSME/BERE. Surface 
soils are usually gravelly sandy loarns or gravelly loams. 
Generally considerable rock is exposed, but little or no 
bare soil. Litter averages 1.1 inches (2.7 em) in depth. 
Productivity/management.-Timber productivity is low 
to moderate (appendix E). Opportunities for timber 
management are nominal in most instances because of 
slope steepness. Wildlife use is mainly as cover. 
Other studies.-Steele and others (1981) have described 
a PICO/JUCa c.t. from central Idaho, which occurs 
locally eastward through Idaho to adjacent Wyoming 
(Steele and others 1983). It has been considered to 
occupy the ABLAlJUCO h.t. or occasionally the 
PSME/JUCO h.t. In Montana, PICO/JUCO communities 
have been considered part of the PSME/JUCO h.t. 
PINUS CONTORTAIARCTOSTAPHYLOS UVA·URSI 
H.T. (PICO/ARUV; LODGEPOLE PINE/BEARBERRY) 
Distribution.-This very warm and dry habitat type 
occurs principally in the northern Uinta Mountains, and 
is most extensive in the northeastern area. It occurs on 
gentle upland terrain as well as ridgetops and steeper 
slopes. Elevations range from 8,200 feet (2 500 m) to 
9,500 feet (2 895 mi. In the southern Uintas, A. uva·urs; 
usually reflects extreme soil drainage conditions. 
Vegetation.-The structure of our sample stands 
varied from rather dense to more often moderately open. 
In the latter instance, five stands were more than 200 
years old; an additional nine were older than 150 years. 
Pinus contorta, which had a predominantly 
nonserotinous cone habit, was intermittently self· 
replacing. Seedling establishment in self-replacing stands 
possibly coincided with periods of favorable soil moisture 
that followed a light surface fire of the prior growing 
season, a situation where seedbed conditions would have 
been optimal. 
Populus tremuloides is a minor seral associate, with 
local distribution. As accidental species, Abies lasiocarpa 
and Pseudotsuga menziesii are normally restricted in oc-
currence to the moistest microsites. 
Patches of Arctostaphylos, which often occurs at the 
base of trees, characterize the undergrowth. Other com-
mon species include Berbelis repens, Juniperus com· 
munis, Antennaria spp., Arnica cordifolia, Astragalus 
misel~ Epilobium angustifolium, Lupinus argenteus, 
Sedum lanceolatum, Solidago spathulata, Car-ex rossii, 
and Poa nervosa. 
Nearby mare moderate exposures are usually other P. 
contorta habitat types or, with a transition to calcareous 
parent materials, the PSME/SYOR h.t. or the JUCO 
phase of the PSME/BERE h.t. The P. ponderosa series 
is sometimes adj acent at lower elevations in the north-
eastern area where temperatures are sufficiently warm 
for this species. 
Soils.-The droughty well·drained 01' shallow soils of 
our stands are derived almost exclusively from quartzite 
materials (appendix D). Gravelly sandy loam is the 
predominant surface soil. Usually, little bare soil but oc-
casionally considerable rock is exposed. Litter is 
sometimes intermittent, averaging 1.1 inches (2.7 em) in 
depth. 
Productivity/management.-Timber productivity is the 
lowest of the series (appendix E). Regeneration by clear· 
cutting is sometimes difficult on poorer sites. Shelter-
wood techniques may successfully regenerate some poor 
sites, although dwarf mistletoe infection is often severe. 
Deer frequently utilize this habitat type. Cattle use is 
common wherever forage areas are nearby. 
Other studies.-Pfister (1972) briefly described the 
PICOIARUV h.t. in the Uinta Mountains. A similar 
habitat type has been recognized from the Bighorn 
Mountains, Wyo., by Hoffman and Alexander (1976) and 
Despain (1973). 
Moir (1969) discussed "montane" stands in the 
Colorado Front Range, which bear striking topographic 
and floristic similarities to our stands. Franklin and 
Dyrness (1973) summarize the climax PICOIARUV com· 
munities from various locations in southwestern 
Washington and northwestern Oregon. A climax 
PICOIARUV community also occurs in the pumice 
region of central Oregon, although it is environmentally 
unlike the conditions of the Uinta Mountains because of 
seasonally moist soils (Youngberg and Dahms 1970). 
PINUS CONTORTAIBERBERIS REPENS C.T. 
(PICOIBERE; LODGEPOLE PINEIOREGONGRAPE) 
Distribution.-The PICOIBERE c.t. occurs throughout 
the more north-central and eastern Uinta Mountains 
(fig. 18). Elevations are between about 7,700 and 10,000 
feet (2 345 and 3 050 mi. Terrain is fairly similar to that 
of the PICOIARUV h.t., although exposures are usually 
more moderate, being southerly in the more western and 
southeastern areas but shifting to more northerly in the 
northeastern area. Many stands of the south-central 
Uintas with Berberis or Pachislima should be considered 
as the much warmer and drier PICOIJUCa c.t. 
Vegetation.-Populus tl'emuloides is often a major 
seral associate. Most of our sample stands appeared to 
be distinctly even-aged. Several exhibited early stagna-
tion and some were also very dense. All stands occupied 
recent burns, with only two heing older than 150 years 
total age. It was evident that stand establishment took 
considerable time on the more droughty sites. 
Only two stands were sampled in the westernmost 
Uinta Mountains. One stand apparently reflected the 
driest extent of the PSMEIBERE h.t., CAGE phase, oc-
cupying a gentle southwesterly slope at 8,700 feet 
(2 650 m) elevation. The other, occupying a steep 
southwest·facing slope at 8,400 feet (2 560 m) elevation, 
was unique in several respects. Abies lasiocarpa and 
Abies concolor were represented by a few seedlings and 
saplings, and the undergrowth was dominated strikingly 
by Arctostaphylos patula. Elsewhere, only four stands 
had minor amounts of A. lasiocal'pa; these occurred be-
tween 7,700 and 9,900 feet (2 345 and 3 020 m) eleva· 
tion. The remaining 14 stands were comprised entirely of 
Pinus (excluding Populus). 
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Figure 18. Pinus contorta/Berberis repens 
community type near Poison Mountain at 
9,840 feet (3 000 m) elevation on the north 
slope of the Uinta Mountains. The sparse 
undergrowth is dominated by Astragalus 
miser, B. repens, and Poa nevadensis. 
Five stands with abundant Carex geyeri in the eastern 
Uintas occupied sites fairly similar to those of the 
ABLAIBERE h.t., CAGE phase. The other stands oc· 
cupied sites that are fairly similar to the JUCa and 
BERE phases of ABLAIBERE h.t. It appears, however, 
that many stands of the northern Uintas potentially 
reflect a PICOIBERE h.t. regardless of stand ages. As 
such, these stands would represent a part of the climax 
Pinus contorta zone occurring throughout that area, the 
major component of which is the drier and frequently 
adjacent PICalARUV h.t. 
The evergreen shrubs Berberis, Pachistima. myrsinites, 
and Juniperus comr,wnis normally characterize a rather 
sparse undergrowth except when Carex geyeri is abun-
dant. Elsewhere, the most conspicuous herbs are Anten-
naria microphylla, Arnica cOl'difolia, Astragalus miser, 
Lupinus argenteus, Poa nervosa, and Carex rossii. Also, 
Vaccinium caespitosum is occasionally represented in 
minor amounts, typically reflecting the nearby, cooler 
PICON ACA C.t. 
Soils.-Our stands have soils that are derived 
predominantly from quartziferous materials (appendix 
D). Those of the northern Uintas are quite gravelly and 
mainly associated with either well-drained till deposits or 
shallow bedrock. The latter condition is fairly common, 
with sites occurring on the "Gilbert Peak surface" and 
similar landforms. All stands of the southeastern Uintas 
are associated with the Browns Park formation where 
soils are fairly deep and ostensibly more moist. In 
general, surface soils are sandy loams. The amount of 
exposed rock varies, but bare soil is generally absent. 
Litter averages 1.3 inches (3.2 cm) in depth. 
Productivity/management.-Timber productivity is low 
(appendix E). Clearcuts normally regenerate readily on 
more mesic exposures. Where regeneration is expected to 
be profuse, minimum site preparation might help reduce 
excessive densities. Bark beetle infestations can be 
especially destructive. 
Local ungulate and livestock use is varied throughout 
the Uintas. Seral stands having Populus as a major Com-
ponent are especially important for moose in the north-
central area (Winn 1976). 
Other studies.-The PICO/BERE c.t. has not been 
previously described. Steele and others (1983) consider 
somewhat similar communities to occupy a conceptually 
narrower ABLA/BERE h.t. Also, a few of our stands are 
similar overall to their Pinus contortaiArnica cOl'difolia 
c,t. of eastern Idaho and western Wyoming. 
PINUS CONTORTAICAREX ROSSII H.T. 
(PICO/CARO; LODGEPOLE PINE/ROSS SEDGE) 
Distribution.-The PICO/CARO h.t. is restricted to the 
north-central Uinta Mountains where it occurs at eleva-
tions of about 9,000 feet (2 745 m) to 9,700 feet 
(2 955 mi. The type occupies the distinctive "Gilbert 
Peak surface" (Bradley 1964), a broad, gently north-
sloping upland terrain, as well as several undiffer-
entiated depositional features (Stokes and Madsen 1961). 
In comparison to the series as a whole, these sites are 
relatively intermediate in temperature, moistness, and 
soil drainage. As such, they apparently reflect a transi-
tion between the PICO/BERE and PICO/V ACA com-
munity types. 
Vegetation.-The overstory of all sample stands was 
entirely Pinus contorta. Several stands were dense and 
stagnated, and only one was open and older than 200 
years. Judged solely on the basis of the sample stands, 
the successional status of Pinus was uncertain. Never-
theless, additional observations of typical stand condi-
tions within the immediate area helped identify the 
climax status of Pinus on these sites. 
Specifically, Abies lasiocarpa and Picea engelmannii 
were usually absent in these areas; when present, 
however, all age classes including reproduction were 
restricted to favorable microsites, primarily the better 
drained slopes. Also, corresponding situations having 
either of these species as the indicated climax were not 
identified from either the Uintas or from northern Utah. 
Consequently these sites probably best reflect a Pinus 
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contorta climax, a status that is further supported by 
the apparent predominant interaction of the prevailing 
"rain shadow" growing season precipitation patterns 
and edaphic factors. 
Populus tremuloides is normally absent in this habitat 
type. The sparse undergrowth consists of scattered 
herbs, the most frequent of which are Antennaria 
microphyUaJ Arnica cordifolia, Astragalus misel~ 
Fragal'ia virginiana, Geranium spp., Lupinus argenteus, 
Carex rossiiJ Poa nervosaJ Sitanion hystrix, and 
Trisetum spicatum. Small amounts of the shrubs 
Juniperus communis and Rosa spp. are sometimes pres-
ent as well. 
Soils.-The soils of our stands are derived almost ex-
clusively from quartzite materials (appendix D). Soil 
drainage and depth to bedrock varies locally. In general, 
surface soils are gravelly sandy loams or gravelly loams, 
and some rock and bare soil are exposed. Litter averages 
1.0 inches (2.5 em). 
Productivity/management.-Timber productivity is low 
to moderate (appendix E). For the Uinta Mountains as a 
whole, however, this type presents some of the best, 
locally extensive opportunities for timber management. 
Following cIearcutting, excessive regeneration of Pinus 
and early stand stagnation are common; normally, some 
stocking control is necessary. (Because of the effect of 
excessive density on Pinus height growth in our un-
managed sampled stands, some productivity estimates 
may be artificially low for this type in particulaL) 
Wildlife habitat values are moderate (Winn 1976). Cat-
tle use is greatest near recent cIearcuts. 
Other studies.-Steele and others (1983) have recog-
nized a PICO/CARO C.t. from western Wyoming as a 
seral community type of the high elevation Pinus 
albicaulislCarex rossii h. t. 
The PICO/CARO C.t. is an anomaly insofar as an ex-
pected, corresponding ABLA/CARO h.t. has not been 
identified from the immediate area or from northern 
Utah. Although an ABLA/CARO h.t. has been recog-
nized in the southern Sawtooth National Forest in Idaho 
(Steele and others 1981), the correspondence between 
these types is apparently one of type-name only. 
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APPENDIX A. NUMBER OF SAMPLE STANDS BY HABITAT TYPE OR 
PHASE AND NATIONAL FOREST VICINITY IN NORTHERN UTAH AND 
ADJACENT IDAHO AND WYOMING 
SI ~ Sawtooth National Forest, Idaho U ~ Uinta National Forest, Idaho NE Utah 
C ~ Caribou National Forest, Idaho 
WE ~ Wasatch National Forest, NE Utah, 
SU ~ Sawtooth National Forest, Utah and adjacent Wyoming 
WW ~ Wasatch and Uinta National A ~ Ashley National Forest (and Uintah 
Forests, NW Utah and Ouray Reservation) 
Habitat type, phase National Forest vicinity SI C SU WW U WE A Total 
Pinus fiexilis series 
PIFLICELE 3 4 7 
PIFLIBERE 5 5 
12 
Pinus ponderosa series 
PIPO/CAGE 8 8 
PIPO/FEID, ARPA 8 8 
IFEID, ARTR 6 6 
IFEID, FEID 15 15 
37 
Pseudotsuga menziesii 
series 
PSME/PHMA 2 3 37 2 44 
PSME/ACGL 2 6 7 2 17 
PSME/OSCH 4 8 15 27 
PSME/CELE 3 7 10 
PSME/CARU 1 1 
PSME/SYOR 1 6 7 
PSME/BERE, CAGE 1 5 2 1 4 13 
IBERE, JUCO 3 8 11 
IBERE, SYOR 1 10 11 
IBERE, BERE 10 1 17 2 9 39 
180 
Picea pungens series 
PIPU/AGSP 7 7 
PIPU/BERE 2 7 9 
16 
Abies conc%r series 
ABCO/PHMA 8 8 
ABCOIOSCH 5 5 
ABCO/BERE, SYOR 7 8 
IBERE, BERE 10 2 13 
34 
Picea enge/mannii series 
PIEN/EQAR 2 1 3 6 
PIEN/CALE 1 4 5 
PIENIVACA 3 11 14 
PIENIVASC 10 7 17 
-42 
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Habitat type, phase National Forest vicinit}' 
51 C 5U WW U WE A Total 
Abies lasiocarpa series 
ABLA/CACA 1 4 5 
ABLA/STAM 2 1 3 
ABLA/ACRU 1 9 1 11 
ABLA/PHMA 9 1 10 
ABLA/ACGL 12 8 2 22 
ABLAIVACA 2 4 6 12 
ABLAIVAGL 18 6 2 2 28 
ABLAIVASC, ARLA 3 1 18 6 28 
IVASC, CAGE 8 1 9 
IVASC, VASC 1 9 37 47 
ABLA/CARU 4 1 5 6 17 
ABLA/PERA, PSME 18 10 2 2 32 
/PERA, PERA 9 20 4 1 34 
ABLA/BERE, PIFL 7 8 4 19 
IBERE, RIMO 16 3 16 8 5 10 58 
/BERE, CAGE 1 2 1 5 8 17 
IBERE, JUCO 5 10 15 
IBERE, PSME 2 6 2 51 3 1 8 73 
IBERE, BERE 2 1 18 1 6 4 32 
ABLA/RIMO, TRSP 1 4 13 18 
/RIMO, PICO 8 8 
/RIMO, THFE 3 15 8 2 1 29 
/RIMO, RIMO 3 6 10 3 22 
ABLA/OSCH 12 12 
ABLA/JUCO 12 12 
573 
Pinus contorta series1 
PICO/CACA c.t. 5 4 9 
PICOIVACA c.t. 16 13 29 
PICOIVASC c.t. 11 7 18 
PICO/JUCO c.t. 14 14 
PICO/ARUV h.t. 11 13 24 
PICO/BERE C.t. 8 12 20 
PICO/CARO h.t. 8 8 
122 
Unclassified stands 
Populus tremuloides2 3 34 1 4 16 58 
Other (ecotonal or unusual 
communities) 5 1 20 4 8 4 42 
Ttltal number of plots 14 150 9 393 45 181 324 1,116 
1C.t. = community type; h.t. = habitat type. 
2Cover type with severa! P. tremuloides community types represented. 
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APPENDIX B. DISTRIBUTION OF MAJOR TREE SPECIES IN NORTHERN UTAH 
HABITAT TYPES SHOWING THEIR DYNAMIC STATUS AS INTERPRETED FROM 
SAMPLE STAND DATA 
C = major climax species 
S = major seral species 
o = in certain areas of type 
MAJOR TREE SPECIES 
c 
s 
a 
minor climax species 
minor seral species 
accidental 
H I'\B ITA T TYPE, ------- ---- --------------------------. - - - -------- --- - - - - - -------- - - - - - - ------- - - - - -----
PHASE : JUSC : PIFL : PIPO ! PSME : PIPU : ABeD: PICO : PIEN : ABLA : POlR : ACGR : aUGA 
PIFLICElE 
PIFL/BERE 
PIPO/CAGE 
PIPOfFEID, ARPA 
fFEID, ARTR 
fFEID, FEIn 
PSMElPHMA 
PSMElACGL 
PSMEICELE 
PSMEIOSCH 
(5) 
s 
(s) 
(s) 
(s) 
(s) 
(s) 
c 
C 
(s) 
(s) 
C 
C 
C 
C 
c 
c 
• 
• 
• 
a 
C 
C 
C 
C 
• , 
(s) 
( s) 
(S) 
(s) 
(s) 
(s) 
(S) 
• , 
, 
(s) 
(S) 
(S) 
(s) 
(s) 
(s) 
(8) 
(s) 
(5) 
(s) 
(S) 
-------------------------------------------------------------------------------------------------------
PSME/BERE, 
ISERE, 
IBERE, 
IBERE, 
PSME/SYOR 
PIPU/AGSP 
PIPU/BERE 
CAGE 
JUCO 
SYQR 
SERE 
ABCO/PHMA 
ABCO/OSCH 
ABeD/BERE, SYOR 
IBERE, BERE 
PIEN/EOAR 
PIEN/CALE 
PIENIVACA 
PIEN/VASC 
ABLAICACA 
ABLAISTAM 
ABLAIACRU 
(s) 
(s) 
s 
(s) 
(s) 
(s) 
(s) 
(s, 
(s) 
(s) 
(5) 
(s) 
(S) 
(S) 
(S) 
(5) 
(s) 
C 
C 
C 
C 
C 
(S) 
S 
S 
S 
(S) 
S 
(S) 
, 
c 
C 
(0) 
(s) 
(s) 
, 
, 
C 
C 
C 
C 
(s) 
(s) 
(S) 
(S) 
(S) 
(s) 
(S) 
(s) 
(5) 
(S) 
(5) 
(S) 
s 
s 
(s) 
C 
C 
C 
C 
c 
c 
(S) 
• 
• 
• 
a 
a 
a 
a 
a 
c 
(c) 
a 
a 
C 
C 
C 
(s) 
(S) 
(s) 
(s) 
s 
S 
(s) 
(5) 
(s) 
(5) 
(S) 
(S) 
(5) 
(S) 
(S) 
(5) 
(S) 
(S) 
(s) 
(s) 
(5) 
(5) 
------------------------------------------------------------------------------------------------------
ABLA/PHMA 
ABLA/ACGL 
ABLA/VACA 
ABLA/VAGL 
ABLA/VASC, ARLA 
IVASC, CAGE 
IVASC, VASC 
ABLMCARU 
ABLA/PERA, PSME 
IPERA, PERA 
ABLA/BERE, F"IFL 
IBERE, RIMO 
IBERE, CAGE 
(s) 
(s) 
0 
(s) 
-------------------------------------
IBERE, JUCO 
IEERE, PSME 
IBERE, BERE 
ABLA/RIMO, TRSP 
IRIMO, PICO 
IRIMO, THFE 
IRIMO, RIMO 
ABLA/OSCH 
ABLA/JlICD 
S 
5 
(s) 
(s) 
(s) 
(S) 
5 
5 (S) 
(5) 
(s) 
(S) 
(S) 
(s) (5) 
S 
(5) 
(5) 
S 
5 
S 
(5) 
(S) 
(s) 
(5) 
(S) 
(S) 
(S) 
S 
S 
o 
5 
S 
5 
(c) 
(5) 
S (S) 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
(s) 
(S) 
(s) 
(5) 
(s) 
(s) 
(5) 
(S) 
(s) 
(5) 
S 
(s) 
(s) 
(s) 
-----------------------------------------------------------------
(5) 
5 
(s) 
(5) 
(5) 
(S) 
(S) (5) 
(s) 
5 (S) 
S 
(s) 
s 
(S) 
. 
s 
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(s) 
(S) 
(5) 
o 
5 
5 
s 
(s) 
S 
C 
C 
C 
C 
C 
C 
C 
C 
C 
5 (S) 
S 
(5) 
(5) 
(s) 
5 
(s) 
(s) 
APPENDIX C·1. CONSTANCY AND AVERAGE CANOPY COVER (THE LATTER IN 
PARENTHESES) OF IMPORTANT PLANTS IN NORTHERN UTAH CONIFEROUS 
FOREST HABITAT TYPES AND PHASES (SEE BELOW FOR CODES) 
TREES 
noies cancolor 
Ables lasiocappa 
PiCE!3 el"lselmilooi i 
Picea PtJr,sens 
Pwus contorta 
Pinus flexilis 
Pin';'> ponderosa 
Pseudotsu3a ~,enzie5ii 
J'Jniper%. scoP'.JloruITl 
POPUl!.lS tre~"Jloides 
fleer srandidentatur., 
QuerClJS gambelii 
SHRU[lS ArlD SUBSHRUBS 
Acer <;labnHIl 
tm,elanchier alnifoliil 
Arctostilph~ll.l" I'<itul;; 
Arctostar-h:,jlos tJlla-uPsi 
flrtemisia tridentab 
Berberis ref-ens 
Ceanoth'Js '1el'Jtinus 
Cercocarpus ledifolius 
CerCOCiHPuS ~tontanus 
Chr~sothamn'Js 'Ii SI: 10i fl 0 f'JS 
Cler.,atis columbiana 
Clematis pseudoalpir:3 
JIJniper'Js cQfl,lTlunis 
lonicera involucrata 
Lonicera 'Jtahensis 
~·achisl.ima m~rsinites 
Ph':!socarpus n,alv3ceus 
Prunus vi rginiana 
P'Jrshia tridentat3 
RiDes c!;'peur.. 
Rip!;'s lllontigenuC!l 
Ribes viscosissimuij, 
Ros3 nutkana 
Rosa woodsil 
Rub'JS parviflorus 
S<llllb'JclJS cefule3 
Sal!louclJs racemesa 
Shepherdia canadensis 
Serbus scopul ina 
S':IIT,pheriC3fPOS oreophilus 
Vaccini'Jm caespi tosum 
\)zccioi(I~' slopuli-;rl: 
~'acciniur" scoparlum 
GRAMINOIDS 
r\srOP':IfOo spicatlJ~' 
AgroP':Ifo[1 tr<lch':lca<lluff, 
Bremus anomalus 
Broll'lus carinatus 
Bromus ciliatus 
Calamagrostis canadensis 
C31am3gl'ostis rubescens 
Car!;'y. se':leri 
Carey. fossil 
Deschampsi a cespi tosa 
El':lllll.lS sla'Jcus 
Festuca idahoensis 
Festuca oyina 
leuco?oa kingil 
lU2ula s?icata 
Poa fendleriana 
Poa nerYosa 
Sitanion h':lstrix 
Trisetu~, s?icatoJIil 
I F'IrlUS 
1 FLEXILlS 1 
1 SERIES 1 PH1US PONDEROSA SERIES F'SEUDOTSUGA MEtlZIESIl SERIES I 
1------------------------------------------------ .- ---- ---.----------- -- -.------------- . --I 
CElE BERE CAGE 1 FEID h. t. 1 PUMA ACGL CELE OSCH I 
h.t. h.t. h.t, 1-------------- .. - .. ---------1 h.t. h,t. h.t. h.t. I 
0) 
0) 
( 0) 
0) 
10) 
10(16) 
10) 
9( S) 
1( t) 
Q) 
OJ 
0) 
0) 
4( II 
OJ 
0) 
10( 4) 
10( 4) 
~( 1) 
10(15) 
10) 
7( 1) 
0) 
IOJ 
1 0) 
(OJ 
IOJ 
7( 4) 
0) 
3( 6) 
i( 4} 
01 
OJ 
OJ 
1( t) 
1 0) 
1 0) 
(OJ 
OJ 
1( 1) 
IOJ 
10( 3) 
( 0) 
01 
OJ 
6( 2) 
6( 2) 
01 
0) 
0) 
01 
01 
01 
1( t) 
(01 
<OJ 
1( t) 
( 0) 
7( 4) 
(OJ 
l( 6) 
4( 1) 
3( 1) 
OJ 
5 
OJ 
2( t} 
( 0) 
(01 
OJ 
10(25) 
1 0) 
8( 7J 
6( 5} 
(01 
( 0) 
01 
2( 1) 
lO( l) 
OJ 
0) 
S( 5) 
lOt 3) 
6( 1) 
'H tl 
2( t) 
6( 1) 
OJ 
2< t) 
(OJ 
< 01 
(OJ 
lO( 3) 
(01 
10( 8) 
2( t) 
2( 2) 
( 0) 
(01 
21 t) 
2( t) 
1 0) 
01 
0) 
OJ 
(OJ 
lO( 2) 
(OJ 
(01 
0) 
6( 1) 
6( 7) 
4( t) 
2( t) 
( 01 
OJ 
0) 
01 
.?( 1) 
(OJ 
(OJ 
<01 
1 01 
10( 3) 
OJ 
( 0) 
2{ 1) 
1 01 
(01 
, 
01 
(01 
( 01 
(01 
4( 8) 
( 0) 
lOt 48) 
1( 2) 
1 01 
5( 7) 
OJ 
0) 
(OJ 
9(10) 
(01 
5( 9) 
·ji t) 
9( 3) 
1 ( +) 
0) 
01 
01 
01 
(01 
6( 2) 
(OJ 
( 0) 
8( 1) 
(01 
t( t) 
1 ( t) 
OJ 
(01 
(OJ 
6( 1) 
1( 1) 
(OJ 
(01 
OJ 
01 
( 01 
8( 9) 
0) 
(OJ 
<OJ 
1 0) 
1( 1) 
(OJ 
(01 
1( 1} 
( 0) 
0) 
10(54) 
4( 1) 
1 0) 
1( t) 
5( 1} 
3( t) 
1< 1) 
( 01 
1( t) 
B( 1) 
4( tl 
( 0) 
1 ARPA I ARTR I FEID 1 I 
phase ?hase! phase 
8 
01 
1( t) 
(OJ 
(OJ 
5( 4) 
( 0) 
10(37) 
5( t) 
(OJ 
6(16) 
(01 
( 01 
1 0) 
lO( 2) 
10{ 14) 
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APPENDIX C·1 (con.) 
I PINUS 
I FlEXILIS 
I SERIES I PINUS pmWEROSA SERIES 1 PSEU[lOTSUGA tlE!IZIESII SERIES 
( 
( 
( 
Number of Stilf"lds 
FORBS AND FERN ALLIES 
Achillea ~oillefolilJIil 
Aconitum coluJilbianUiIl 
Actaea rubra 
Antennaria microphylla 
I'Intennaria ?arvifolia 
Aouilesia coerulea 
Arnica cordi folia 
Arnica latifoli<J 
Aster enselmannii 
Aster slaucodes 
Aster perelesans 
Astr"sallJs n>iser 
Balsar..orhiza sagittata 
Caltha leptosE'pala 
Castilleja linariaefolia 
Castilleja minitata 
DelphiniUi:I occidentale 
[lisporum tracll'::lcarpullI 
Epilobium ansustifolium 
E(1uisetum arvensl! 
Erigeron reregtinus 
Erigeron speciosus 
Frasaria vesca 
Frasaria virsiniana 
Frasera s?eciosa 
GaliuITl boreale 
Geranium richardsonii 
Geranium viscosissir.,un, 
Hap!o?<!PPus pinr!!i 
Hieraciulll albiflorum 
Hieracium sracile 
latM'::Irus lanszllertii 
latM'::Irus P3uci florus 
lisusticulrl filicinlJIrl 
Lomatium nuUallii 
Lu?inus at!lenteus 
Mertensia ciliata 
Mitella pentandrB 
Mitella stautoN!tala 
Os~othiza chilensis 
Osmorhiza de?au?etata 
Pedicularis raceilOsa 
Penstemon whi??leanus 
Polemoniurll foliosissillllJ~1 
Polemoniul1l ?ulcherrimum 
Pol'::lsonlJIrl bistortoides 
Potentilla slandulosa 
Potentill a sraci Ii s 
P'::Irola asarifolia 
P'::Irola secunda 
Sa):ifrasa odontoloCla 
Sedul1I lanceolatum 
Senecio serra 
Senecio stre?tanthifolius 
Senecio triangularis 
Sibbalt.!ia ?focu .. bef"!s 
Silene menziesii 
Smilacina racemosa 
Smilacina stellata 
SolidaM s?athulat.a 
Stellaria Jafllesiana 
Stre?tm'us am?le);ifolius 
Thalictrurll fendleri 
Viola adurlca 
Viola nuttallii 
Vio13 ?urpurea 
I ----- -- ----- --- -- --- - - --- -- --- -- ----- -- ------.. -- - - - ---
1 CELE BERE CAGE 1 rEID h.t. I 
h.t. h.t. h.t. 1--------------------------1 
7 
4( 1) 
10) 
10> 
10) 
0) 
0) 
0) 
10) 
l( 1) 
0) 
1( t) 
10) 
9( 2) 
10) 
3( t) 
0) 
0) 
0) 
0) 
0) 
0) 
1( t) 
10) 
0) 
0) 
0) 
10) 
1( t) 
0) 
0> 
0> 
0> 
OJ 
0) 
4( 1} 
0) 
0) 
0) 
0) 
0) 
0) 
1( t) 
(0) 
(OJ 
(OJ 
(OJ 
0) 
0) 
0) 
0) 
(OJ 
(0) 
(0) 
3( t) 
(0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
3( 2) 
( 0) 
1( t) 
(0) 
5 
6( t) 
( 0) 
1 0) 
0) 
0) 
0) 
0) 
0) 
2( 1) 
(0) 
6( 1) 
(0) 
2( 3) 
(0) 
6( +> 
0) 
0) 
0) 
0) 
0) 
1 0) 
2( t) 
0) 
0) 
0) 
0) 
0) 
4( 1) 
10) 
0) 
0) 
0) 
0) 
( 0) 
(0) 
0) 
0) 
0) 
0) 
2( t) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
(0) 
2( t) 
2( +> 
2( 1) 
0) 
0) 
0) 
4( 2) 
( 0) 
( 0) 
4( t) 
, 
8( 1) 
(0) 
0) 
9( t) 
I( t) 
(0) 
1( t) 
0) 
0) 
0) 
0) 
0) 
3( t) 
( 0) 
3( t) 
1( 1) 
OJ 
0) 
0) 
0) 
1 ( t) 
1 0) 
(0) 
3( t) 
(0) 
6( t) 
0) 
0) 
0) 
1 ( t) 
(0) 
(OJ 
OJ 
0) 
0) 
1( t) 
0) 
0) 
(0) 
(0) 
1( t) 
0) 
0) 
0) 
0) 
0) 
1( tl 
0) 
0) 
10) 
(0) 
(0) 
0) 
0) 
0) 
0) 
0) 
0) 
(0) 
(0) 
4( 2) 
01 
1< t) 
(0) 
0) 
0) 
1 ARPA ARTR 1 FEID 1 
phase phase 1 phase 
8 
1( t) 
10) 
(0) 
S( 11 
3( 11 
( 0) 
01 
0) 
0) 
0) 
0) 
0) 
0> 
0) 
4( t) 
0) 
01 
0) 
1( t) 
(0) 
4( 11 
(OJ 
(0) 
(0) 
3( tl 
(0) 
0) 
0) 
0) 
01 
0) 
0) 
0) 
01 
0) 
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0) 
'J) 
0) 
OJ 
0) 
0) 
0) 
0) 
01 
01 
0) 
01 
0) 
(0) 
(0) 
8( t) 
01 
0) 
0) 
0) 
0) 
0) 
l( 11 
3( t) 
(0) 
(01 
01 
OJ 
0) 
0) 
6 
7( J) 
( 0) 
(0) 
lO( t) 
01 
2( t) 
2( 1) 
( 0) 
0) 
0) 
0> 
3( 11 
0) 
01 
0) 
0) 
0) 
(0) 
(0) 
(0) 
(0) 
2( t) 
(01 
(0) 
( 0) 
2( t) 
0) 
0) 
0) 
0) 
0) 
01 
01 
0) 
0) 
2( t) 
01 
0) 
OJ 
OJ 
OJ 
(0) 
(0) 
0) 
0) 
0) 
0) 
0) 
OJ 
(0) 
(Ol 
3( t> 
(0) 
2( t) 
(0) 
OJ 
0) 
0) 
01 
2( t) 
3( 1) 
01 
2( t) 
(0) 
( 0) 
0) 
15 
3( +) 
( 0) 
(0) 
7( t) 
1( 1) 
(01 
0) 
01 
01 
0) 
01 
01 
01 
01 
01 
01 
0) 
01 
01 
0) 
0) 
2( t) 
1 01 
01 
01 
1( t) 
(01 
(01 
1( t) 
11 tl 
(01 
(01 
(01 
01 
0) 
(0) 
( 01 
(01 
01 
01 
01 
0) 
01 
01 
01 
01 
(01 
(01 
(01 
01 
(01 
1( t) 
01 
01 
01 
01 
01 
01 
01 
1( t) 
l( tl 
(01 
(01 
(01 
( 01 
( 01 
PUMA 
h, t. 
44 
2( t) 
10) 
(01 
01 
OJ 
01 
8(17) 
01 
4( 2) 
( 01 
t( 2) 
(01 
(OJ 
( 01 
t( t) 
01 
(01 
6( 2) 
1 ( t) 
(01 
(0) 
t( +) 
5( 3) 
t( 1) 
1( t) 
(01 
(01 
I( t) 
01 
t( 1) 
(01 
1( 11 
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01 
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(01 
7( 2) 
5( 2) 
t( 2) 
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0) 
0) 
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01 
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t( 11 
t( t) 
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( {) 
4( 2) 
8( 4) 
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01 
2( 2) 
4( 4) 
( 01 
t( t) 
ACGL 
h. to 
17 
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(01 
H 2) 
(01 
1( t) 
j( 3) 
5( 8) 
( 01 
5( 1) 
(01 
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(01 
0) 
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1 ( t) 
(01 
(01 
6( 1) 
2( t) 
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:;( t) 
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1( t) 
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1( t) 
1( t) 
2( t) 
1 ( t) 
3( t) 
( 01 
( 01 
01 
( 0) 
(01 
01 
01 
01 
6( 2) 
6( 5) 
1( 1) 
1( 3) 
( 0) 
01 
(01 
(01 
1< 4) 
1( 2) 
(01 
2( 1) 
(01 
(OJ 
2( t) 
1( tl 
(0) 
(0) 
5( 1) 
8( 3) 
2( 1l 
1( tl 
2( +) 
(01 
6i 5) 
5( 1) 
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( 0) 
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OJ 
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H 1) 
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(01 
(01 
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3( U 
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01 
1( 1) 
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(01 
2( 1) 
01 
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01 
01 
0> 
OJ 
1( t) 
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t( t) 
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2( 12) 
0) 
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( 0) 
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1( +) 
OJ 
OJ 
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6( 2) 
01 
l( 2) 
4( l) 
it 1) 
(01 
APPENDIX C·1 (con.) 
Number of Stands 
TREES 
Abies cancolor 
Abies lasiocarpa 
Picea enSelmannii 
Picea pun:::lens 
Pinus contorta 
Pinus flexilis 
Pinus ponderosa 
Pseudotsuga menziesii 
Juniperus sCOPUIOfUIII 
Populus treliluloides 
Aeer srandidentatulIl 
Ouercus sambelii 
SHRUBS AND SUBSHRUBS 
Aeer glabrulIl 
A~,elanchier alnifolia 
Arctosta?hYlos patula 
Arctostaphylos uYa-ufsi 
Artea,isia tridentata 
Berberis rep!?ns 
Ceanothus velutinus 
CercocofPUS ledifolius 
CercQcarpus montanus 
ChfYSothal!JrlU5 viscidiflofUS 
Clematis columbiana 
Clematis pseuooalpina 
Juniperus communis 
lonicera involucrata 
Lonicera utahensis 
Pachistima m':o'fsinites 
Ph<Jsocarpus malvaceus 
PI'unus vi rsiniana 
PUfshia tridentata 
Ribes cereulII 
Ribes r..ontisenullJ 
Ribes yiscosissimuCII 
RO~;3 '-'Ut.k.:l'-';3 
Rosa woodsii 
Rubus r-aryiflorus 
Salllb<Jcus cerulea 
Sar.lbucus racelllosa 
Sher-herdia canadensis 
Serbus scepulina 
S~mr-horicar?os oreoPhilus 
Vaccinium caesr-itosum 
<jac;:iniulll slobulare 
Vaccinium scoparium 
GRAIHNOIDS 
Asrop~ron spicatum 
Asror-\;ron trach':lcaulum 
Bromus anoITIalus 
BrOI1HJS carinatus 
Bromus ciliatus 
Calamasrostis canadensis 
Calalllasrostis rubescens 
Care ... :':Ie':leri 
Carex possE 
DeschalllPsia cespitosa 
EblJlus slaucus 
Festuca idahoensis 
Festuca oyina 
Leucopoa ~,iMii 
Luzula sPlcata 
Poa fendleriana 
Poa nervosa 
Sitardon h':lstrix 
Trisetum spicatum 
PICEA I ABIES 
I PUtlGENS I CONCOLOR 
I PSEUDOTSUGA MENZIESII SEfdES (cont.) I SERIES I SERIES I 
1 ------------ ----- --- -- -------- -- - ---- -- .. -- ------ --- -- ----- -- -------------- ______ 1 
1 BERE h.t. ! SYilR I AGSP 1 SERE I PHMA I OSCH 1 
1-----------------------------------1 h, t, h, t. I h, t. I h. t, I h. t. 
1 CAGE 1 JUCO I SYOR 1 SERE I 1 I 1 
1 phase phase phase phase 1 
1 
11311 11 39 7985 
1( 1> 
2( U 
0) 
0) 
1{ 5> 
(0) 
2(26) 
10(65} 
1( t) 
2( 6) 
2( 4) 
2<11} 
2( 2) 
7( 3) 
(0) 
2( 5) 
1( 8) 
lOr 5) 
(0) 
1( 5) 
(0) 
2( 3) 
2( 3) 
(0) 
4( 2) 
(0) 
1( t) 
5( 6) 
2( 4) 
2( 7) 
1( t) 
2( 4) 
1( 1) 
3( t) 
3( 1) 
3( 1) 
l( t) 
2( t) 
0) 
0) 
1( 2) 
9( 12) 
(0) 
(0) 
( 0) 
3(4) 
4( 2) 
( 0) 
2( 1) 
1 ( t) 
( 0) 
( 0) 
10(23) 
2( 4) 
( 0) 
2( 2) 
( 0) 
1( 1) 
2(10) 
(0) 
1( t) 
5( 6) 
1( t) 
0) 
0) 
2( 1) 
(0) 
0) 
4(22) 
2( 6) 
2(12) 
10(48) 
2( t) 
5(26) 
(0) 
(0) 
2( 3) 
7( 1) 
3( 4) 
2{ 3) 
3( 1> 
9( 7J 
( 0) 
0) 
0> 
0) 
0) 
1( 3) 
10(16) 
(0) 
(0) 
5( 1) 
0) 
( 0) 
(0) 
2( 1) 
2( 1) 
Q) 
(0) 
3( t) 
(0) 
0) 
0) 
3( l) 
10) 
9( 8) 
( 0) 
0) 
0) 
2( 1l 
3( 2} 
( 0) 
( 0) 
5( 1) 
0) 
0) 
1( 4) 
8( 1) 
0) 
0) 
2( 1) 
2( t) 
2( t) 
( 0) 
5( 1) 
3( 1) 
2( 1) 
l( t) 
0) 
2( 2) 
(0) 
0) 
0) 
4{ 9) 
( 0) 
10(45) 
( 0) 
0) 
0) 
0) 
( 0) 
5( 2) 
0) 
0) 
8( 2) 
5( 4) 
(0) 
2( 3) 
(0) 
2( 1) 
(0) 
(0) 
( 0) 
( 0) 
1( 2) 
B( 2) 
0) 
4( t) 
1( 2) 
0) 
5(15) 
l( t) 
3( 1) 
(0) 
(0) 
(0) 
(0) 
(0) 
(0) 
10( 11) 
(0) 
(0) 
(0) 
l( 4) 
5( 2) 
1<tI 
4( 2) 
( 0) 
(0) 
(0) 
OJ 
1 ( t) 
( 0) 
2( t) 
(OJ 
(0) 
9( 3) 
(0) 
1 ( 4) 
6( 6) 
l( t) 
(0) 
t( 4) 
0) 
0) 
t( t) 
1(29) 
l( 4) 
1 (17) 
10(69) 
4( 3) 
3( 7) 
3(22) 
t( t) 
3( 1) 
7( 4) 
(0) 
1( 1> 
1< 1) 
10( 3) 
t( t) 
2( 3) 
(0) 
H 1) 
1(1) 
I( 2) 
2( 2) 
t( t) 
(0) 
8( 6) 
t( 2) 
4( 17) 
tll5) 
2( 1) 
(0) 
+< 1) 
1< 1) 
5( 1) 
(0) 
t( 1) 
( 0) 
t( tl 
l( 3) 
9( 3) 
(0) 
( 0) 
(0) 
1( 2) 
3( +) 
1 0) 
2( 1) 
t( t) 
(0) 
1( 1) 
2( 1) 
3( 1) 
(0) 
3( 1) 
1 ( 1) 
t( 2) 
3( 1) 
(0) 
2( 1) 
5( 2) 
1( t) 
(0) 
(0) 
(0) 
(0) 
(0) 
1 (16) 
3( 2) 
3( 4) 
10(54) 
3( 2) 
4( 5) 
0) 
0) 
0) 
3( 1) 
1(1) 
(0) 
7{ 1) 
0) 
0) 
0) 
1(1) 
3( 2) 
(0) 
(0) 
9(10) 
(0) 
(0) 
(0) 
(0) 
l( 2) 
(0) 
4( 2) 
1( 2) 
l(t) 
3( +> 
I{ 2) 
(0) 
(0) 
(0) 
(0) 
(0) 
10<12) 
(0) 
(0) 
(0) 
3( 5) 
~( 2) 
( 0) 
(0) 
1( t) 
(0) 
(0) 
1(25) 
7( 1) 
(0) 
(O) 
4( 1) 
1(1) 
6( 1) 
(0) 
3( 1) 
4( 1) 
3( t) 
(0) 
0) 
1< t) 
(0) 
lor 15) 
3( 1) 
6( 4) 
6( 9) 
10(28) 
7( 3) 
7( 6) 
( 0) 
( 0) 
l( t) 
4( 1) 
(0) 
( 0) 
6( t) 
10( 3) 
(0) 
(0) 
1( 1) 
1(t} 
0) 
(0) 
10(15) 
(0) 
(0) 
7{ 2) 
0) 
0) 
0) 
l( t) 
0) 
0) 
(OJ 
l( t) 
(0) 
(0) 
( 0) 
3( t) 
1 0) 
10( 2) 
(0) 
0) 
0) 
10( 4) 
1( 1) 
( 0) 
( 0) 
( 0) 
0) 
0) 
( 0) 
7( 1> 
(0) 
( 0) 
1( t) 
( 0) 
( 0) 
( 0) 
3( t) 
1 ( t) 
( 0) 
3( t) 
(0) 
3( 1) 
0) 
10(34) 
4(46) 
1< t) 
1( 1) 
6(28) 
1( t) 
90S} 
( 0) 
(0) 
4( 2) 
3( t) 
(0) 
1< 10) 
(0) 
S( 2) 
(0) 
0) 
0) 
0) 
0) 
(O) 
10(13) 
(0) 
(0) 
7( 4) 
0) 
( 0) 
(0) 
(0) 
(0) 
I( t) 
7( 1) 
2( 2) 
(0) 
(0) 
(0) 
6( t) 
0) 
7( 5) 
( 0) 
(0) 
(0) 
(0) 
6( 1) 
(0) 
(0) 
2( 1) 
0) 
(0) 
7(21} 
6( 1) 
(0) 
(0) 
0) 
0) 
0> 
0) 
2( 1) 
2( 1) 
1( f) 
3( 1) 
10(50) 
1( 1) 
0) 
0) 
0) 
0) 
(0) 
10(33) 
1( 3) 
3( 5) 
4(27) 
3(2) 
1( 3) 
9(14) 
(0) 
(0) 
(0) 
10{ 2) 
( 0) 
1( +) 
(0) 
( 0) 
3( 2) 
(0) 
( 0) 
i( 1> 
(0) 
9( 17) 
10(39) 
6( 5) 
0) 
0) 
( 0) 
(0) 
1( +) 
4( 2) 
(0) 
l( t) 
1( t) 
(0) 
3( 2) 
lO( 4) 
(0) 
0) 
0) 
(0) 
(0) 
(0) 
1( t) 
1( t) 
0) 
(0) 
6( 14) 
4( 3) 
( 0) 
3( 1) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
10(51) 
2( tl 
2( 1) 
(0) 
( 0) 
(0) 
(0) 
8(17) 
( 0) 
2(471 
4(10) 
(0) 
4( 13) 
8(13) 
0) 
0) 
(0) 
8( 1) 
(0) 
0) 
0) 
0) 
2{ 1) 
(0) 
(0) 
2( 21 
2( 1) 
8( 13) 
6( 7) 
6( 5) 
(0) 
(0) 
(0) 
4( 1} 
0) 
0) 
4( 1) 
( 0) 
(0) 
( 0) 
2( 5) 
4(3) 
( 0) 
0) 
( 0) 
0) 
2( 1l 
(0) 
2( 1) 
(0) 
( 0) 
(0) 
2( 1) 
2( t) 
(0) 
6( 2) 
( 0) 
(0) 
(0) 
0) 
0) 
( 0) 
( 0) 
2( t) 
(t) COVER <0.57.; CODE TO CONSTANCY VALUES: t 0> 0-57., 1 " 5-157., 2 " 15-2S7., 3 :: 25-357., 
'" 35-457.. S '" ~5-5S7.1 6 :: 55-657,. 7 '" 65-757" 8 '" 75-857., 9 '" 8S-957., 10 :: 95:"'1007. 
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APPENDIX C·1 (con.) 
NUDber of Stands 
FORBS AND FERN ALLIES 
Achillea millefolium 
Acorli tUR'! colunbianum 
Actaea l'ubl'a 
Antennaria microphlliia 
Antennsria parvifolia 
Aauilesia coerulea 
Arnica cordifolia 
Arnica latifolia 
Aster ensell!lannii 
Aster 91aucodes 
Aster perelesans 
Astragalus lIIiser 
Balsamorhiza s3sittata 
Caltha leptosE'pala 
Castilleja linariaefolia 
Castilleja l'Ilinitata 
Delphinium occidentale 
Disporum traCnycarpul:I 
Epilobiu/II angustifolium 
ECluisetulII al'vense 
Erigeron PE'regrinu5 
Erigeron 5J>eciosus 
Frasaria vesea 
Frasaria Vi1'9ini30a 
frasera speciosa 
Galiu!/! boreale 
Geraniul!I richardsonii 
Geranium viscosissilllul:'! 
Ha?lof>ilPPU5 parr\li 
Hieracium albiflorum 
Hierachll:l gracile 
lathYrus lanszwertii 
Latl1\1l'us pauciflorus 
li9usticum filicinum 
LMatiul'il nuttallii 
Lupinus arSenteus 
Hertensia ciliilta 
Iii tella I'entandra 
Mitella stauropetala 
OSl1lorhiza chilensis 
OSlllorhiza del'aw'erata 
Pedicularis racemosa 
Penstel1lon whil'ple,mus 
PoleMniul'il foliosissimum 
Polemoniulll pulcherrimum 
f'ol!J90num bistortoides 
Potentilla glandulosa 
Potentilla 9racilis 
P!Jrola asarifolia 
P!Jrola secunda 
Saxifrasa odontoloma 
Sedum lanceolatum 
Senecio serra 
Senecio st reptanthi fol ius 
Senecio trian9ularis 
Sibbaldia procumbens 
Silene menziesii 
Srtlilacina racelllosa 
Smilacir.a stellata 
Solida9o sP3thulata 
Stellaria Jamesiana 
Streptopus amplexifolius 
Thalictrum fendleri 
Viola adunca 
Viola nuttallii 
Viola purpurea 
I PICEA I ABIES 
I f'utlGENS I CONCOlOR 
I PSEUDOTSUGA MENZIES!1 SERIES (Cont.) I SERIES I SERIES I 
! -- --- --------------------------------------- --- - - ------- ----- -- --- ----- -- ---- ---- I 
I BERE h. t. I SYOR AGSP SERE I F'HI1A OStH 
1-----------------------------------1 h. t. h. t. h. t. h, t, h. t. 
I CAGE I JUCO I 5YOR I SERE I 
I phase phase phase I phase 
I I 
I 13 11 11 I 39 7 7 9 8 
2( +) 
(" (" 
2( +) 
" 1( +) 
2( 2) 
(" 
2( 3) (" 
4( 2) 
! (10) 
I( 3) 
(" 
1< t) 
(" 
1( 1) 
2( 1) 
2( tl 
" 1< t)
1< t) 
3( 1) 
2( 2) 
2( U 
2( 1) 
( 0) (" ( 0) 
( 0) 
(" 
1( 2) 
1( +) 
0) 
0) 
1< +1 
( 0) 
( 0) 
2( 2) 
1( 1) 
( 0) 
0) 
0) 
0) 
0) 
0) 
I{ t) 
( 0) 
( 0) 
0) 
0) 
0) 
0) 
0) 
0) 
( 0) 
1( t) 
4( 1) 
( 0) 
( 0) 
5( 3) 
( 0) 
6( 1) 
2( 1) 
1{ t) 
( 0) 
4( 1) (" ( 0) 
3( 1) 
2( 1) 
2( t) 
2( 2) 
( 0) 
( 0) 
2( tJ 
( 0) 
4(15) 
( 0) 
( 0) 
2( t) 
(" 
" 0)
0) 
( 0) 
( 0) 
4( 2) (" 
4( 1) 
3( 1) 
5( 11 
( 0) 
( 0) 
1( 7) 
(" 
( 0) 
( 0) 
0) 
0) 
( 0) 
2{ 1) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
0) 
0) 
01 
0) 
" ( 0) 
( 0) 
2( t) 
( 0) 
2( t) 
( 0) 
2( 1J (" ( 0) 
( 0) 
1 0) 
3( t) 
4( 1) 
1< 4) 
1 0) 
4( 2) 
1 0) 
( 0) 
( 0) 
4( tl 
( 0) 
( 0) 
( 0) 
( 0) 
2( 3) 
01 
(01 
4( 2) 
1< 2) 
3( 1) 
( 0) 
5{ 1) 
(01 
1( t) 
1( tl 
1 i ~ J 
( 0) 
0) 
0) 
1( 1) 
3( 3) 
1( t) 
1 0) 
I( t) 
(01 
( 0) 
2( 1) 
1 0) 
101 
( 0) 
2( 2) 
1 ( 3) 
(01 
4( 21 
(01 
( 0) 
( 0) 
2( 1) 
1( 7) 
( 0) 
01 
0) 
0) 
" 01 
2( 1) 
0) 
0) 
1 0) 
( 01 
(01 
1< 11 
7( t) 
( 0) 
( 0) 
I( +) 
2( +1 
1 0) 
1 0) 
B( 2) 
( 0) 
3( 11 
1( +) 
( 0) 
1( tl 
2( tl 
101 
1 0) 
1< t) 
( 0) 
1( t 1 
6( 7) 
( 0) 
3( 1) 
2( tl 
2( +) 
1 ( 2) 
1( t) 
101 
t( t) 
( 01 
1 0) 
3( 1) 
Utl 
'" 0) 
2( 1) 
4{ 1) 
1( 11 
2( t1 
2( t) 
( 0) 
2( t) 
( 0) 
H t) 
( 0) 
+< 2) 
( 0) 
(01 
( 0) 
1 0) 
101 
( 0) 
2( 1) 
5( 1) 
1( 1) 
0) 
01 
0) 
01 
0) 
0) 
H t) 
( 0) 
+(1) 
( 0) 
1 ( t) 
+< t1 
1( t) 
( 0) 
( 0) 
4( 1) 
5( 3) 
1( 1) 
( 0) 
4( 4) 
( 0) 
3( 2) 
4( 2) 
1 ( 1) 
1< 1) 
3( t) 
( 0) 
( 0) 
6( t} 
( 01 
I( t) 
( 0) 
( 0) 
( 0) 
( 0) 
101 
3( 1) (" 
1 0) 
3( t) 
(01 
Q) 
0) 
1 0) 
( 0) 
( 0) 
( 0) 
( 0) 
3( 1) 
, 0) 
1 ( t) 
101 
1< 1) 
( 0) 
I( t) 
1 0) 
1 0) 
(01 
( 0) 
(01 
1 0) 
( 0) 
1 0) 
( 0) 
( 0) 
1< t) 
0) 
0) 
( 0) 
(01 
( 0) 
0) 
0) 
0) 
( 0) 
1 0) 
1( t) 
0) 
0) 
0) 
01 
01 
0) 
( O) 
3( 11 
1( t} 
0) 
4( 1) 
( 0) 
( 0) 
( 0) 
3( t) 
01 
0) 
0) 
0) 
" 0) 
01 
01 
01 
01 
0) 
0) 
( 0) 
( 01 
01 
, 0) 
, 0) 
101 
0) 
0) 
0) 
0) 
1< t) 
4t 1) 
4t tl 
1 0) 
( 0) 
101 
( 01 
0) 
0) 
01 
0) 
0) 
O} 
0) 
( 0) 
( 0) 
0) 
0) 
( 0) 
( 0) 
1 0) 
1 0) 
( 0) 
0) 
0) 
01 
0) 
" 1 0) ( 0) 
1 ( t) 
( 0) 
1 0) 
(01 
(01 
3( t) 
0) 
0) 
0) 
4( tJ 
( 0) 
(01 
( 0) 
4( 1) 
1 0) 
101 
1( t1 
1 0) 
6( 1) 
4( t) 
( 0) 
1 0) 
1( t) 
( O) 
4( 9) 
0) 
0) 
3( 1) 
101 
0) 
0) 
0) 
0) 
3( 1) 
1 0) 
'" 4( 1) 
6( 1) 
S( 11 
2( 1) 
1\ 2) 
( 0) 
1( t) 
( 0) 
0) 
0) 
01 
01 
4( 2) 
1 0) 
( 0) 
(01 
1( tl 
2( t1 
0) 
0) 
0) 
0) 
0) 
1( t) 
2( t) 
( 01 
4( 1) 
( 0) 
(" 
( 0) 
2< 11 
(01 
( 01 
( 0) 
101 
3{ 11 
1( 2) 
3( 1) 
0) 
8( 11 
2( 11 
( 0) 
( 0) 
3( t) 
1 0) 
( 0) 
( 0) 
0) 
0) 
1 ( t) 
1 0) 
6( 1) 
(01 
01 
0) 
0) 
O} 
1 ( t) 
( 0) 
, 0) 
4( 1) 
1 ( 1) 
( 0) 
01 
1 ( +) 
3( t) 
1 0) 
1 0) 
1 0) 
01 
1( 2) 
( O) 
( 0) 
( OJ 
4( 11 
1 ( t) 
0) 
01 
0) 
01 
01 
8( 1) 
8( 1) 
}" 
0) 
01 
0) 
1 0) 
1 0) 
3( t) 
, 0) 
( 0) 
1( t) 
(" 
( 0) 
1 0) 
3( 2) 
( 0) 
0) 
5( t) 
6( 1) 
( 0) 
1 0) 
1( t} 
1 01 
H20} 
( 0) 
1(tI 
( 0) 
( 0) 
(01 
2( t) 
( 0) 
101 
2( 1) 
(01 
(01 
2( 1l 
( 0) 
( 0) 
( 0) 
1 0) 
( 0) 
10> 
( 0) 
2( t) 
2( t) 
2{ +l 
( 0) 
( 0) 
( 0) 
2( +l 
01 
( 01 
( 0) 
(01 
(01 
( 0) 
2( f) 
101 
2( 1) 
(01 
( 0) 
, 0) 
(01 
( 01 
(01 
2( 2) 
B<1ll 
( 0) 
(" 
( 0) 
0) 
0) 
0) 
0) 
(" 
( 0) 
2( 11 
( 01 
, 01 
( 0) 
2( 11 
101 
( 0) 
2( +) 
4( 11 
0) 
0) 
2( 5) 
1 0) 
2( 1) 
4( 1) 
1 0) 
1 0) 
( t) '" COVER <0.57.; CODE TO CONSTANCY VALUES: t '" 0-57., 1 '" 5-157.. 2 '" 15-257.. 3 '" 25-357., 
4 '" 35-457.. 5 '" 45-557., 6 '" 55-657., 7 = 65-757.. B '" 75-857., 9 '" B5-95:>:, 10 '" 95-1001. 
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APPENDIX C·1 (con.) 
Number of St;:md~ 
TREES 
At>ies concolor 
Abies lasiocar"3 
Pieea ense1lllannii 
Pieea pwnsens 
Pinus contort a 
Pinus flexilis 
Pinus ponderosa 
PseuootsuSa mem:iesii 
Juniperus sco?ulorulII 
Populus tremuloides 
Acer granoidentatuSl 
Quercus sambelii 
SHRUBS AND SUBSHRUBS 
Acer siabruill 
Alllelanchier alni folia 
Arctostaph'Jlos patula 
Arctoslaph'Jlos uva-ursi 
Artemisia tridentata 
Berberis repens 
Ceanothu5 velutinus 
Cercocarpus ledifolius 
Cercocarpus montanus 
Chr'Jsothamnus viscidiflorus 
Cleillalis columbiana 
Clematis pseudoalpina 
Juni?erus cOJ,munis 
Lonicera involucrah 
Lonicera utahans is 
Pachistimil m'Jrsinites 
Ph':lSOC,HPUS malvilceus 
Prunu5 virSiniana 
Purshia tridentah 
Ribas cereum 
Ribas montisenUI!! 
Ribes viscosissilllul!t 
Rosa nutkana 
Rosa woodsi i 
Rubus "arviflorus 
Salllbucus cerulea 
Sambucus racel!losa 
Shepherdia canadensis 
Sorbus scopulina 
S':IIIIPhoricarpos oreophilus 
VacciniUI!l caespi tosum 
Vacclniur.: slobular!: 
VacciniUI1I scoparivm 
GRAI1INOIDS 
Agrop':lron spicatul'l 
AsroP':lron trach':lcauluJII 
Bromus anOlllalus 
Broflus carinatlJs 
Brol:lus ci 1 iatus 
Calamasrostis canadensis 
CalalIlasrostis rub£'sc£'ns 
Carex se':leri 
Carex rossil 
DeschalllPsia c£'spitosa 
El':llQus sIavcus 
Festuca idahoensis 
Festuca ovina 
LeucoPoB kinSii 
Luzula spicata 
Poa fendl£'riana 
Poa nerVOSB 
Si tanion h':lstrix 
Tris£'tum spicatum 
1 ABIES 1 
I CONCOLOR 1 
1 SERIES <cant.) I PICEA ENGELMAtlNlI SERIES 1 ABIES LASIOCARPA SERIES I 
1 ------------------ ----------------- ---------------- --------------------- ----- ---I 
I BERE h.t. 1 EOAR I CALE 1 VACA 1 VASC 1 CACA 1 STAM I ACRU 
1-----------------1 h.t. h.t. 1 h.t. h.t. I h.t. J h.t. h.t. 
sY(m BERE I 
phase 
10(42) 
(0) 
(0) 
(0) 
0) 
1( 7) 
(0) 
4( 10) 
4( 1) 
(0) 
4(28) 
5(12) 
0) 
4( 8) 
(0) 
(0) 
1{ t) 
9(15) 
1(25) 
5( 9) 
(0) 
(0) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
9( 4) 
1( S) 
6(12) 
( 0) 
3( 2) 
( 0) 
( 0) 
3( 1) 
4( 1) 
( 0) 
3( 2) 
0) 
0) 
1( 2) 
9(20) 
( 0) 
( 0) 
0) 
(0) 
1( t) 
(0) 
5( 1) 
(0) 
0) 
(0) 
1< t) 
(0) 
(0) 
3( 9) 
1 ( t) 
(0) 
3( t) 
(0) 
1( t) 
i( t) 
(0) 
(0) 
phase 
10(35) 
2( 1) 
(0) 
(0) 
1( 9) 
1( 1) 
0) 
9(45) 
2( 4) 
5( 6) 
2(21) 
2( 1) 
3( 5) 
6( 3) 
1 ( 4) 
(0) 
1( t) 
10( 3) 
( 0) 
( 0) 
1(t) 
( 0) 
0) 
( 0) 
2( 4) 
( 0) 
2( 1) 
7( 7J 
4( 3) 
2( 2) 
(0) 
( 0) 
( 0) 
2( 1) 
2( 2) 
4( 1) 
( 0) 
0) 
1( t) 
l{ 2) 
(0) 
10( 7) 
( 0) 
( 0) 
0) 
1< t) 
l( t) 
( 0) 
2( t) 
2( 1) 
0) 
( 0) 
5(11) 
1( t) 
( 0) 
1( 2) 
( 0) 
( 0) 
1( tl 
0) 
0) 
1( 1) 
( 0) 
, 0) 
, 
( 0) 
8(29) 
10(33) 
(0) 
5(4) 
( 0) 
( 0) 
( 0) 
(0) 
2( t) 
( 0) 
( 0) 
0) 
0) 
0) 
0) 
(0) 
( 0) 
( 0) 
(0) 
(0) 
( 0) 
( 0) 
(0) 
3( t) 
8( 2) 
2( t) 
2( 1) 
( 0) 
( 0) 
( 0) 
(0) 
2(5) 
( 0) 
( 0) 
( 0) 
(0) 
( 0) 
2(15) 
( 0) 
0) 
0) 
3( 3) 
( 0) 
3( 6) 
OJ 
0) 
0) 
( 0) 
7( 1) 
8(6) 
0) 
2( 1) 
( 0) 
2( 2) 
5( 3} 
0) 
( 0) 
( 0) 
( 0) 
(OJ 
( 0) 
( 0) 
3( t) 
, 
( 0) 
6( 6) 
10(43) 
( 0) 
6(49) 
( 0) 
( 0) 
0) 
0) 
0) 
0) 
0) 
( 0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
4( t) 
( 0) 
(0) 
( 0) 
(0) 
0) 
0) 
0) 
( 0) 
( 0) 
6( 4) 
( 0) 
8(34) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
( 0) 
4( 1) 
8(47} 
( 0) 
( 0) 
4( 2) 
( 0) 
8( t) 
( 0) 
6( 1) 
( 0) 
10( 1) 
( 0) 
1( 2) 
10(34) 
( 0) 
6(53) 
( 0) 
0) 
0) 
0) 
1 (40) 
( 0) 
( 0) 
0) 
0) 
OJ 
OJ 
0) 
0) 
OJ 
0) 
0) 
0) 
0) 
( 0) 
5( 2) 
0) 
( 0) 
1( 1) 
( 0) 
(0) 
( 0) 
( 0) 
6( 1) 
( 0) 
1( t) 
( 0) 
( 0) 
( 0) 
0) 
0) 
(0) 
( 0) 
10( 8) 
( 0) 
8(36) 
0) 
0) 
( 0) 
( 0) 
1( 1) 
0) 
(0) 
2( 2) 
9( 1) 
2(22) 
( 0) 
1( t) 
4( 2) 
( 0) 
4( 1) 
1( t) 
6( 1) 
( 0) 
7( 2) 
17 
( 0) 
2( 1) 
10(32) 
( 0) 
6(50) 
( 0) 
0) 
1( 2) 
( 0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
( 0) 
5( 5) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
5( 1) 
1( t) 
( 0) 
( 0) 
( 0) 
0) 
0) 
0) 
( 0) 
( 0) 
1( t) 
( 0) 
10(39) 
0) 
0) 
( 0) 
( 0) 
I ( 1J 
!( t) 
( 0> 
( 0) 
B( 2) 
( 0) 
( 0") 
( 0) 
1 (15) 
( 0) 
1 ( t) 
( 0) 
S( 1) 
( 0) 
6( t) 
5 
( 0) 
10( 7) 
8(21) 
2( 3) 
10(29) 
( 0) 
0) 
( 0) 
( 0) 
4(41) 
( 0) 
( 0) 
( 0) 
2( 3) 
(0) 
2( !} 
0) 
2( 2) 
(0) 
( 0) 
( 0) 
( 0) 
2( 1> 
(0) 
4( 1) 
6( 1) 
( 0) 
4( 2) 
(0) 
( 0) 
(0) 
( 0) 
4( 2) 
( 0) 
4( 2) 
( 0) 
2( 1) 
0) 
0) 
0) 
( 0) 
2( t) 
6( 1) 
( 0) 
8( 6) 
0) 
0) 
( 0) 
(0) 
6( 9) 
10(41 ) 
( 0) 
4( 1) 
2( 1) 
4(23) 
6( 4) 
0) 
( 0) 
( 0) 
2( t) 
( 0) 
6( 1) 
( 0) 
10( 1) 
3 
( 0) 
10(29) 
10(63) 
( 0) 
10i 4) 
( 0) 
0) 
0) 
0) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
0) 
0) 
3( 2) 
3( t) 
3( t) 
( 0) 
( 0) 
( 0) 
( 0> 
3( 2) 
( 0) 
3( t) 
( 0) 
3( t) 
( 0) 
( 0) 
( 0) 
3( t) 
( 0) 
( 0) 
3( t) 
10( 13) 
( 0) 
( 0) 
( 0) 
( 0) 
3( 3) 
7( 2) 
(0) 
3( 1) 
10( 1) 
(OJ 
7( 3) 
0) 
OJ 
0) 
( 0) 
( 0) 
7( 1) 
( 0) 
7( t) 
11 
1( 9) 
10(53) 
4(31) 
1( 4) 
( 0) 
( 0) 
( 0) 
6(40) 
( 0) 
5(23) 
5( 5) 
( 0) 
5( 5) 
5( 4} 
(0) 
(OJ 
( 0) 
5( 1) 
( 0) 
0) 
0) 
0) 
5( 3) 
(OJ 
(OJ 
1( 1) 
5( 5) 
6( 3) 
4( 13) 
5( 4) 
(OJ 
1( t) 
3( 13) 
2( 3) 
4( 2) 
(OJ 
4( 1) 
( 0) 
2( 1) 
( 0) 
S( 1) 
8( 4) 
( 0) 
(OJ 
( 0) 
0) 
0) 
1< 2) 
3( 2) 
2( t) 
OJ 
( 0> 
1( 1) 
3( U 
( 0) 
3( 3) 
( 0) 
( 0) 
( 0) 
OJ 
(OJ 
( 0) 
( 0) 
( 0) 
(t) COVER <0.57.; CODE TO CONSTANCY VALUES: t '" 0-5;':. 1 '" 5-15;':. 2 '" 15-257., 3 .:: 25-351.. 
4 " 35-457., 5 '" 45-55Z. 6 " 55-651., 7 '" 65-757.. 8 '" 75-85Z, 9 85-951.. 10 " 95-100Z 
72 
APPENDIX C·1 (con.) 
------------------------------------------------------------------------------------------------------------------
I ABIES 
I CONCOLOR 
I SERIES (cont.) I PICEA ENGELMANNII SERIES I ABIES lASIOCARPA SERIES I 1---------------------------------------_________________________________________ I 
1 SERE h.t. I EQAR CAlE I VACA VASe CAGA STAM ACRU I 
1-----------------1 h.t. h.t. I h.t. h.t. h.t. h.t. h.t. I 
I SYOR 1 BERE I 1 I 
phase phase 
Number of Stands 8 13 6 5 14 17 5 3 11 
------------------------------------------------------------------------------------------------------------------
FORSS AND FERN ALLIES 
Achillea lIIillefoliu!!I 
AcordtuRl colulllbianutl 
Actaea rubra 
Antennaria micror-h!:llla 
Antennaria parvifolia 
Aauilel'lia coerulea 
Arnica cordi folia 
Arnica latifolia 
Aster enSebannii 
Aster l'llaucodes 
Aster r-erelesans 
Astra!lalus /IIiser 
Balsalllorhiza sasittata 
Caltha leptosepala 
Castilleja linariaefolia 
Castilleja ~initata 
DelphiniuSi occidentale 
Disporum trachycarpulII 
Epilobiuil:! aMustifoliulll 
Eauisetu1\l arvense 
Erigeron peregrinus 
Erigeron speciosus 
Frasaria vesca 
Fragaria virsiniana 
Frasera speciosa 
Saliull'! boreale 
Geraniul!I richardsonii 
Geraniul!! viscosissilllu!li 
Haplopappus parryi 
Hieraciurl albiflorulII 
Hieraciull'l sracile 
lathYrus lar.szllertii 
Lathyrus pauciflorus 
LisusticulII filicinum 
LOll'latium nuttallii 
Lupinus arsenteus 
Hertensia ciliata 
Hi tella pentandra 
Hitella stauro?etala 
OSlhOrhiza chi lensi s 
OSlIlorhiza depauperata 
Pedicularis racelIlosa 
Penstell'lon Ilhippleanus 
F'oleMniuJ/l foliosissil'llulII 
Polellioniun'\ l'ulcherrilllulII 
PolY!lOnull'l bistortoides 
Potentilla slandulosa 
Potentilla gracilis 
Pyrola asarifolia 
Pyrola secunda 
Saxifrasa odontoloma 
SeduJ!l lanceolatuJII 
Senecio serra 
Senecio streptanthifolius 
Senecio triansularis 
Sibbaldia ?roculllbens 
Silene roenziesii 
Smilacina racel!losa 
Sr:dlacina stellata 
Solidago spathulata 
Stellaria Jall'lesiana 
Streptopus afllPlexifolius 
ThalictrulII tendleri 
Viola adunc<l 
Viola nuttallii 
Viola purpurea 
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APPENDIX C-1 (con.) 
-------------------------------------------------.---.---------------------------------------------------------------------
I 
I ABIES LASIOCARPA SERIES {cant.) I 1-----------------------------------------------------------------------------------------1 
I PHliA ACGl I VACA VAGL I VASe h,t. I CARU I PERA h.t. I 
I h.t. h.t. I h.t. h.t. I -------- -- ----------------1 h.t. 1----------------- t 
I I I ARLA I CAGE I VASe I I PSME I PERil I 
I ?hase ?hase I phase I phase I phase 
I NUlllber of Stands 10 22 12 2B 28 9 47 17 32 34 
----.-------------------------------------------.--------------------_.-----------------------------.----------------------
TREES 
Abies concolor 2(19) t< 5) 10> 10> 10> 10> 10> 10> 10> (0) 
Abies lasiocarp<J 10(32) 10l38) 10(22) 10(29) 10(45) 10(38) 10( 19) 9(14) 10(34) 10(34) 
Picea enSelillannii 5(20) 2(13) B(30} 8(43) 10(35) 9(19) 9(36) 11 1) 6(25) 6(28) 
Picea pUnser,s (0) (0) (0) +I 1) (0) 10) (0) I 0) ( 0) ( 0) 
Pinus cont.ort.a 1< t) 1{31> 8(47) 4(34) 6( 19) 10(33) 8(45) 9(56) H27) 7(47) 
Pinus flexilis ( 0) t( 3) ( 0) t( 5) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) 
Pinus ponderosa ( 0) ( 0) ( 0) ( 0) ( 01 ( 0) 0) ( 0) ( 0) ( 0) 
Pseudot.sU!!a raenziesii 9(47) S(34) 2( 6) 4(10) (0) ( 0) t( 5) 5(33) 10(26) ( 0) 
Juniperus scoPulorulr! I 0) ( 0) ( 0) +< 2) (0) I 0) ( 0) ( 0) ( 0) ( 0) 
Populus tre1!luloides 3( 41 3(23) 3(10) 1 (21) ( 0) 11 t) 1 ( 3) 61 
" 
4(21) 3( 7) 
Acer srandidentatulII 21 21 3( 3) I 0) ( 0) ( 0) ( 0) ( 0) ( 0) I 0) ( 0) 
Quercus sambelii 0) ( 0) (0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) 
SHRUBS AND SUBSHRUBS 
Acer siabruill 4(12) 6(17) 11 1) 0) 0) 0) 0) 11 t) tI 1) 0) 
Alllelanchier alni folia 10(12) 71 41 21 t) 3( 3) 0) 11 t) 0) 61 3) 51 2l 31 1) 
Arctostaph!:llos patula (0) , 0) ( 0) tI 2l ( 0> I 0) ( 0) 0) (0) I 01 
Arctostaph!;llos uva-ursi ( 0) ( 01 ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 01 
Arte~isia tridentata ( 0) t( t) (0) 0) ( 0) ( 0) ( 0) ( 0) ( 0) t( t) 
Berberis repens 9( 2) 7( 2) 21 1) 2( 4) +< 2) 2( t) 1( 1) 61 1) 6( 2) 11 1) 
Ceanothus velutinus 1(10) ( 0) I 0) ( 0) ( 0) ( 0) ( 0) ( 0) 1(12) t( 4) 
Cercocarpus ledifolius I( 2) 0) ( 0) 0) ( 0) ( 0) (0) ( 0) ( 01 ( 0) 
Cercocarpus 1!Iontanus ( 0) 01 ( 0) 0) ( 0) ( 01 ( 0) ( 0) ( 0) I 0) 
Chr'Jsothalllnus viscidiflorus ( 0) 0) ( 0) 0) I 0) ( 0) ( 0) ( 01 ( 0) ( 0) 
Cle1!lat.is colu!IIbiana 5(12) 1( 3) ( 0) 0) ( 0) ( 0) (0) ( 0) 1( 3) ( 0) 
Cle~,atis pseudoalpina ( 01 ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) t( t) (0) 
Juniperus cOIllJllunis I 01 11 3) B( 3) t<l5) 21 1) 3( 6) 4( 6) 3( 1) ( 0) ( 0) 
lonicera involucrata 3( t) 11 1) 2( t) 2( 2) 11 1) I 0) I 0) 11 t) 2( 2) tI t) 
lonicera utahensls 5( 5) 3( 4) 11 21 3( 2) 11 1) 0) +< +) 11 51 3( 1) 21 1) 
Pachi stima m!;lrsird tes 10(13) 9( 
" 
51 1) 81 21 5( 21 B( 3) 3( 1) 81 2l 9( 4) 81 21 
Ph!;lsocarpUs I\alvaceus 10(40) 11 21 ( 0) +I t) 0) ( 0) ( 0) 01 ( 0) ( 0) 
Prunus vi rSiniana 21 1) 31 41 ( 0) ( 0) ( 0) 0) ( 0) 1( t) 11 7) tI 1) 
PUfshia tridentata ( 0) ( 0) I 0) ( 01 ( 0) 0) ( 0) , 0) ( 0) ( 0) 
Ribes cereu!II ( 01 t(10) (0) ( 0) ( 0) 0) ( 0) 11 t) I 0) ( 0) 
Ribes montiSenulll I 0) +( +) 51 51 41 3) 6( 2l 11 1) 41 21 ( 0) ( 0) ( 0) 
Ribes viscosissimu1!l 21 b) 3( 1) ( 0) 3( 1) tI t) ( 0) tI +> 11 t) 41 1) 21 +> 
Rosa nutkana 81 1) 5( 2) 31 t) 21 1) 11 1) 2( +) 21 1) 71 1) b( 1) 
" 
1) 
Rosa woodsii ( 0) 31 1) ( 0) ( 0) ( 0) ( 0) tI +> 11 t) 21 t) ( 0) 
Rubus parviflorus 5( bl 4(22) 2( t) 41 1) +I 1) 11 t) ( 0) 11 1) 31 4) +I t) 
Sambucus cerulea ( 0) +I 1) ( 0) ( 0) ( 01 0) ( 0) ( 0) ( 0) ( 0) 
Salllbucus racemosa ( 0) 11 1) I( +) 11 
" 
1( t) 0) +<1> ( 0) 1( t) 1(31 ) 
Shepherdia canadensis 2( g) Hll 2( 2) 41 5) H +) ( 01 11 
" 
21 +> 2( 6) 2( 3) 
Sorbus scopulina 6(12) S(13) ( 0) b( 
" 
t( +) (0) I 0) 11 21 41 
" 
11 1) 
S':lIllPhoricarpos oreophilus 81 5) 6< 4) 21 
" 
1 (10) ( 0) 1( t) ( 0) 41 
" 
SI 
" 
3( t) 
VacciniulII caespi tOSUII! ( 0) ( 0) 9( 3) (0) +( +) 1< +) +< +> 1( +) ( 0) ( 0) 
Vaccinium slobulare ( 0) ( 0) Ii 2) 10(42) tI 
" 
10) I 0) 0) 11 +> 11 2) 
Vaccinium scopariwfl ( 0) ( 0) 7(18) 1( 5) 10(48) 10(37) 10(37) 11 +> 11 +> tI 2) 
GRAHHWIDS 
ASroP!;lron spicatulI! ( 01 0) 10) ( 0) ( 0) ( 0) ( 0) 10) ( 0) 0) 
AgroP!;lron trach':lcaulum ( 0) 0) 1( t) ( 0) ( 01 ( 0) ( 0) 2( 2) 1( t) 11 1) 
Brolllus anotllalus ( 0) 1( 
" 
1( 2) I 0) ( 0) I 0) ( 0) ( 0) t( 
" 
( 0) 
Bromus carinatus 1( +> 21 2) ( 0) t< +) ( 0) ( 0) tI +> 1< 2) 3( 
" 
1( t) 
Brolllus ciliatus 3( +> 1( 2) 5( 2) 1( +) 3( 
" 
3( 
" 
1( 
" 
3( t) 11 
" 
1<+> 
Calamasrostis canadensis ( 0) ( 0) 2( t) ( 01 t( 1 ) ( 0) tI +> ( 0) ( 0) ( 0) 
Cala!!asrostis rubescens ( 01 1(23) (0) t( t) ( 0) H25) ( 0) 10(33) +I 2) t( +> 
Carex se!;leri 3( 3> 2( 3) 2(23) 1 ( 7) 3( 6) 10(20) 1( 1) 5( 4) 2( B) tI 
" Carex rossii ( 0) 41 2) 7( 1) 7( 1> SI 
" 
7( 
" 
9( 2) 5( 
" 
b( 1> 10( 2) 
Descha!l'lPsia cespitosa ( 0) ( 0) ( 0) ( 0) t( +> ( 0) ( 0) ( 0) ( 01 0) 
El!;ll!lus Slaucus ( 0) 3( 
" 
1< 3) 21 
" 
3( 1 ) b( +> +I +> 2( 2) 3( 1> 1< t> 
Festuca idahoensis ( 01 ( 01 ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) 
Festuca ovina ( 0) ( 0) 3( 1> ( 0) ( 0) ( 0) 3( 1) 0) ( 0) ( 0) 
Leucopoa kinSii ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) 0) +I 1> ( 0) 
Luzula spicata ( 0) ( 0) ( 0) ( 0) 11 t) ( 0) 11 +> 0) ( 0) ( 01 
POol fendleriana ( 0) ( 0) 1(+> ( 0) 1( 
" 
1( f) 11 
" 
( 0) ( 0) ( 0) 
Poa nervosa 1 ( 1> 11 
" 
5( 1> 21 1> b( 1> 9( 2) b( 
" 
b( +> 3( 2) 4( 1) 
Sitanion h!;lstrix ( 0) ( 0) Ut} ( 0) ( 0) (0) +< t) ( 0) (0) ( 0) 
Trisetulr! spicatum ( 01 1< +) S{ 1) 1( +) 7( +> 71 1> 51 1> 1( +) 2< +) 2( +) 
---------------------------------------------------------------------------------------------------------------------------
( +> '" COVER <0.5;':j CODE TO CONSTANCY VALUES: + '" 0-51.:, 1 '" 5-15;':, 2 '" 15-251.:, 3 = 25-35;':, 
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APPENDIX C·l (con.) 
NUliber of Stands 
FORBS AND FERN ALLIES 
Achillea millefoliulll 
t'lconitull coll.ll:lbianu& 
Actaea rubra 
Antennaria Qicrol'h~lla 
Antennaria parvifoba 
Auuile~ia coerulea 
Arnica cordi folia 
Arnica latifolia 
Aster en!!elrlannii 
Aster slaucodes 
Aster perelesans 
Astra!falu5 lIIiser 
flalsSlllorhiza sagittata 
Cal tha leptosepala 
Castilleja linariaefolia 
Castilleja n:tinitata 
Delphiniu!I:I occidentale 
Disporuill trach~Cilrpul!I 
EpilobiulIl amiustifoliul!I 
Elwisetultl arvense 
Erigeron pere!:!rinu5 
Erigeron SPEH:iosI.lS 
Frasaria veses 
Frasaria vi r~liniana 
Frasera speciosa 
Galiultl boreale 
GeraniulII richardsonii 
GerardulII viscosissilfllJl!I 
HaploP8PPus parr!:!i 
Hieraciull'l albiflorulII 
Hieraciul!I sracile 
LathytU5 lanszwertii 
Lathyl'US ?auciflorus 
LisusticulII filicinulII 
LODatiUIII nuttallii 
Lupinu5 arsenteus 
Mertensia ciliata 
Hitella pentandra 
Hitella stauropetala 
OSlllorhi2a chilensis 
OSlllorhiza depallPerata 
Pedicularis raceMosa 
Pensteillon IIhiPI'leanus 
PolellloniulII foliosissi)'ju!II 
Polelfloniul:\ pulcherrilllulll 
Pol!:lsonulII bistortoides 
Potentilla slandulosa 
Potentilla sracilis 
P~rola asari folia 
P!:Irola secunda 
Saxifrasa odontolofla 
SedulII lanceoiatull 
Senecio serra 
Senecio streptanthifolius 
Senecio triangularis 
Sibbaldia proculIlbens 
Silene lIIenziesii 
S!!Iilacina raeelflosa 
Sr:.ilaeina stellata 
Solidaso spath'Jlata 
Stellaria JalAesiana 
StreptoPlIs aliPlexifolius 
ThalietrulIl fendleri 
Viola adunea 
Viola nuttallii 
Viola purpurea 
1 
1 
1 AlHES LASIOCARPA SERIES (cont.) I 
I ------------------------- ------------------------------------------ -- -------- ------------ 1 
t PHHA ! ACGL 1 VACA 1 VAGL I VASC h.t. t CARU I f'ERA h.t. 1 
1 h. t. h. t. 1 h. t. h. t. 1--------------------------1 h. t. 1-----------------1 
I 1 I ARLA 1 CAGE I VASC 1 1 PSHE I PERA 1 
I!phase I phase phase I phase phase 1 
1 1 1 
I 10 22 12 2B 1 2B 9 47 17 32 34 I 
1( t) 
1 0) 
4( 1) 
0) 
0) 
4( 1) 
5( 4) 
( 0) 
S( 1) 
!( t) 
( 0) 
( 0) 
0) 
0) 
0) 
0) 
0) 
4( t) 
3( 1) 
( 0) 
( 0) 
( 0) 
B{ 1) 
0) 
2{ t) 
( 0) 
1 0) 
3{ 1) 
( 0) 
1( tl 
( 0) 
2( 1) 
0) 
0) 
0) 
(0) 
H t) 
( 0) 
9{ 3) 
7( 1) 
1(1) 
1< 1) 
( 0) 
( 0) 
( 0) 
0) 
0) 
0) 
0) 
B( 1) 
( 0) 
0) 
0) 
0) 
0) 
0) 
1{ t) 
3{ 1) 
1( t) 
( 0) 
( 0) 
( 0) 
7{ 1) 
7( 1) 
( 0) 
(0) 
t{ t) 
( 0) 
1(1) 
t( t) 
t( tl 
5( t) 
7( 4) 
1( 2) 
7( 1) 
H t) 
H t) 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
( 0) 
4( 1) 
1(t) 
+< t) 
( 0) 
( 0) 
5( 1) 
t( t) 
1( t) 
+(1) 
2( t) 
1( t) 
( 0) 
3( tl 
( 0) 
1( 4} 
( 0) 
( 0) 
( 0) 
(0) 
t{ t) 
( 0) 
7( 1) 
B( 7) 
1< 4} 
3( 1) 
( 0) 
0) 
0> 
0> 
t( tl 
10> 
(0) 
6( 2) 
0> ( 0) 
2{ f) 
t( t) 
(0) 
( 0) 
5{ 1) 
4{ t) 
1( 1) 
(0) 
3( 1) 
(0) 
B( 4) 
3( t> 
(0) 
(0) 
5( 31 
(0) 
(0) 
3( t) 
(0) 
3( 1) 
5( 5) 
3{ 6) 
1( 2) 
1{ t) 
(0) 
(0) 
(0) 
(0) 
1( t) 
0> 
0> 
0> 
6( 1) 
(0) 
3( 2) 
1( t) 
(0) 
6( 2) 
(0) 
4( 1) 
3( 6) 
3( 1) 
(0) 
2( +) 
( 0) 
2( 11 
( 0) 
1 ( 2) 
( 0) 
4( 1) 
( 0) 
( 0) 
2( 2) 
H t) 
3( 6) 
3( 2) 
( 0) 
( 0) 
H tl 
2( 1) 
( 0) 
4( 1) 
( 0) 
7{ 4) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
1 (IS) 
( 0) 
H t) 
( 0) 
1( 2) 
4( 1) 
( 0) 
3( 1) 
2( 1) 
( 0) 
( 0) 
2( 1) 
0) 
t( t) 
1( 1) 
(0) 
6( 1) 
7( 3) 
6(16) 
b( 2) 
( 0) 
t(15) 
( 0) 
( 0) 
0) 
t( t) 
( 0) 
( 0) 
t( t) 
3( 1) 
( 0) 
4( 1) 
1( 1) 
3( 1) 
t( 4) 
1 ( t) 
1( Bl 
1 ( t) 
3( t) 
( 0) 
3( 1) 
( 0) 
t( t) 
(0) 
3( 1) 
( 0) 
0) 
0) 
0) 
4( 11 
5( 2) 
5( 3) 
9( 7) 
t( t) 
0) 
0) 
0) 
1(1) 
f( t) 
( 0) 
9( 1) 
( 0) 
( 0) 
( 0) 
0) 
0) 
0) 
1< 1) 
( 0) 
t( 2) 
( 0) 
3( 3) 
0> 
5( 11 
1 ( 1) 
(0) 
0) 
5( 1) 
(0) 
10) 
3( 11 
( 0) 
1< +) 
6( 4) 
lO( 9) 
4( 1) 
( 0) 
( 0) 
( 0) 
( 0) 
1( t) 
1( t) 
1( t) 
0) 
0) 
6( 1) 
( 0) 
6( 2) 
1( 2) 
( 0) 
3( 1) 
(0) 
t( 1) 
2( 11 
1( 3) 
t( 5) 
I( 11 
4( 1) 
t( t) 
0) 
3( 1) 
( 0) 
1( 2) 
( 0) 
t( t) 
1( 11 
1( 11 
4( 2) 
S( 4) 
2( t) 
0) 
1( 2) 
1( t) 
t( t) 
t( t) 
( 0) 
5( 2) 
( 0) 
l( t) 
( 0) 
( 0) 
ti 1) 
t( t} 
( 0) 
( 0) 
( 0) 
l( t) 
3( 1) 
t( t) 
t( 21 
t( t) 
( 0) 
( 0) 
4( 4) 
( 0) 
1 0) 
7( 1) 
( 0) 
2( 1) 
9( 3) 
2( t) 
4( 1) 
(0) 
( 0) 
1(f} 
0) 
0) 
0) 
0) 
0) 
( 0) 
6( 1) 
( 0) 
1(f} 
1 ( 2) 
2i 2) 
1( t) 
( 0) 
3( 5) 
1(15) 
2( +) 
( 0) 
3( 1) 
3( +) 
2(19) 
0) 
0) 
0) 
1 0) 
( 0) 
1 0) 
1( t) 
(0) 
3{ 6} 
7( 2) 
1( t) 
0) 
0) 
0) 
1 0) 
2( 1) 
( 0) 
3( 2) 
( 0) 
2( 1) 
( 0) 
( 0) 
(0) 
1( t) 
( 0) 
( 0) 
( 0) 
0) 
9( 1) 
( 0) 
1( 2) 
2( t) 
( 0) 
10) 
5i 2) 
( 0) 
( 0) 
3( 1) 
1( 2) 
1( 1) 
B( 3) 
1( t) 
t( t) 
H +) 
( 0) 
t( t) 
( 0) 
+< 2) 
1 0) 
+< t) 
10) 
10) 
4( 1) 
( 0) 
2( 1> 
0) 
0) 
5( 11 
( 0) 
1( 4) 
2( 1) 
1( 1) 
2( 2) 
I( 1) 
2( 1) 
t( 4) 
0) 
0) 
0) 
2( 2) 
( 0) 
( 0) 
( 0) 
(0) 
1( 1) 
2( 3) 
l( t) 
1 0) 
2( 11 
2{ 1) 
0) 
1( t) 
( 0) 
2( 1) 
0) 
1( 11 
( 0) 
( 0) 
i 0), 
1( 1) 
( 0) 
t( t) 
( 0) 
2( 1> 
3( 1) 
( 0) 
( 0) 
t( t) 
( 0) 
0) 
2( t) 
( 0) 
( 0) 
1( 1) 
( 0) 
1( t) 
9( 4) 
( 0) 
2( t) 
( 0) 
l( t) 
1 ( t) 
0) 
0) 
1( t) 
( 0) 
1 0) 
1(1) 
1( t) 
( 0) 
2( 1) 
( 0) 
3( 1) 
3( t) 
l( t) 
3( t) 
2( 1) 
2( t) 
( 0) 
7( 1) 
( 0) 
( 0) 
(0) 
( 0) 
( 0) 
0) 
( 0) 
( 0) 
2( t) 
q( 1) 
6( 1) 
1( 5) 
0) 
0) 
0) 
0) 
(0) 
1 ( 1) 
( 0) 
4( 1) 
0) 
0) 
1i t) 
( 0) 
( 0) 
0) 
2( 2) 
( 0) 
1 ( t) 
1< t) 
4( 11 
( 0) 
S( t) 
5( 1) 
( 0) 
( 0) 
2( 11 
( 0) 
1<11 
t( t) 
(0) 
5( 1) 
9( 5) 
1( q) 
8( 2) 
( 0) 
( 0) 
( 0) 
t( t} 
( 0) 
t( t) 
( 0) 
0) 
ti t) 
2( 1) 
( 01 
1( +) 
1i 2) 
4 ( 2) 
2i 1} 
1( +) 
+< +) 
1 ( 1) 
4( +) 
( 0) 
3( 1) 
(0) 
2<19) 
H 1) 
Ii 1) 
( 0) 
10) 
(0) 
(0) 
3( 1) 
7( 2) 
2i 3) 
10( 4) 
( 0) 
( 0) 
1 0) 
10) 
1(1) 
t( tl 
10> 
7( 11 
(0) 
1 0) 
1< +) 
1( 1) 
(0) 
( 0) 
2( t) 
1i 2) 
( 0) 
( 0) 
5i 2) 
( 0) 
7i q) 
3( 1) 
1<11 
( 0) 
4( 2) 
( 0) 
( 0) 
ti t) 
( 0) 
3( 11 
6( 4) 
1i 9) 
6i 2) 
(0) 
( 0) 
( 0) 
( 0) 
( 0) 
t( t) 
0) 
0) 
0) 
1( 1) 
(0) 
2( 11 
( 0) 
3( t) 
1 ( 1) 
11 1) 
t( 5) 
1 ( t) 
5{ 1) 
(0) 
4( 2) 
( 0) 
3(21 ) 
f( 1) 
1( 3) 
( 0) 
(0) 
t( +l 
( 0) 
1(1) 
6( 1) 
4( 2) 
to( 6) 
( 0) 
1< t) 
( 0) 
t( 2) 
2( t) 
1( 1) 
( 0) 
5( 1) 
( 0) 
t( f} 
t( t) 
1( t) 
( 0) 
( 0) 
1( 1) 
( 0) 
+( 2) 
10) 
6( 2) 
( 0) 
3( 1) 
2( 1) 
1( 1) 
1( +) 
( t) = COVER <0.51.; CODE TO C@STANCY VALUES: + = 0-5k' 1 = 5-15k' 2 = 15-251.. 3 = 25-35;':, 
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APPENDIX C·1 (con.) 
Number of Stands 
TREES 
Abies concolor 
Abies lasiorar?;:! 
F'icea ensebannii 
Picea PW"lsens 
Pinus contorta 
Pinus flexilis 
Pinus ponderosa 
Pseudotsusa menziesii 
Juniperus scopuloru!Jl 
Populus trellluloides 
AceI' srandidentatul!I 
Uuercus sambelii 
SHRUBS AND SUBSHRUBS 
AceI' !flabrul:I 
Amelanchier alnifolia 
i'lrd.ostaphYlos patula 
Arctostaph~los uva-ursi 
Artel!lisia tridenhta 
Berberis re?ens 
Ceanothu5 vel uti nus 
Cercocarpus ledifolius 
Cercocarpu5 JllOntanu5 
Chrllsotha!l!flU5 vi seidi florus 
Clematis columbiana 
Clematis pseudoalplna 
JuniJ>eru5 cOi!l!lIunis 
L(micera irwolucfata 
Lonicera utahensis 
Parhi sU!IIi3 mYfsini tes 
PhYSOCiHPU5 ",al vaceus 
Prunus virSirliana 
Purshia tridentata 
Ribes cereu!II 
Ribes lIIontisenuRI 
Ribes viscosissil:luin 
Rosa nutkana 
Rosa woodsii 
Rubus parviflorus 
Sambucus cerulea 
Sambucus racemosa 
Shepherdia canadensis 
Sorbus scopulina 
SY!Ilphoricarpos oreophilus 
Vacciniulil caespi tOSUIII 
Vacciniuffi slobulare 
VacciniulII scopariullI 
GRAHINOIDS 
Asrop~ron spicatulll 
Asropyron trachYcaulul!l 
Brolllus anoJlialus 
Broillus carinatus 
Brelllus ciliatus 
CalaEhaslrestis canadensis 
Calaltlaslrestis fubescens 
Care~ sleyeri 
Care~ rossil 
DeschalllPsia cespitesa 
ElYIllUS sllaucus 
f'estuca idahoensis 
f'estuca evina 
Leucopoa kinai i 
Luzula spicata 
Poa fendleriana 
Poa nervesa 
5i tanien hystrix 
Trisetum spicatulII 
1 
1 ABIES LASIOCARf'A SERIES (cant.) 1 1-----------------------------------------------------------------------------------------1 
I BERE h,t. 1 RIMO h.t. I 
I ------- ----- ------- -------- ---------- ----------------- -------------------- --- ------- ----" I 
I f'1f'L 1 RIMO 1 CAGE I JUCO I PSHE 1 BERE 1 TRSP 1 PICO I THf'E ! RHIO 1 
phase phase phase I phase 1 ?hase phase I phase phase I phase 1 phase I 
1 
19 58 17 15 73 32 18 8 29 22 I 
( 0) 
10(17) 
4(10) 
(0) 
2( 8) 
10(19) 
(0) 
8(34) 
( 0) 
1( 3) 
1( 5) 
( 0) 
( 01 
3( 2) 
( 0) 
( 0) 
3[ 1) 
5( 3) 
1< 3) 
I( 3) 
( 0) 
( 0) 
0) 
( 0) 
3(11) 
( 0) 
1( 1) 
8( 5) 
( 0) 
2(14) 
( 0) 
2( 4) 
4( 7) 
1( t) 
4( 1) 
2( 1) 
1( t) 
(0) 
1< t) 
4( 3) 
3( t) 
9( 7) 
( 0) 
0) 
0) 
I{t) 
4( 1) 
1 ( 1) 
3( 1) 
( 0' 
0) 
( 0) 
1[ t) 
3( t) 
( 0) 
1( tl 
( 0) 
( 0) 
5( 2) 
( 0) 
( 0, 
4( 1) 
1( t) 
1( t) 
( 0) 
10(42) 
8(35) 
t(13) 
2(14) 
1< 3) 
( 0) 
4(41) 
( 0) 
3(10) 
( 0) 
( 0) 
1( 1) 
1 ( 1l 
(0) 
( 0) 
1( 2) 
3( 1) 
t( t) 
( 0) 
0) 
0) 
0) 
t(13) 
1< 7) 
t( 2) 
4( 2) 
10( 4) 
( 0) 
t( 3) 
( 0) 
t( 5) 
9( 6) 
1( 1) 
3( 1) 
H 1) 
1( 1} 
( 0) 
2( 2) 
I( 3) 
1( 1) 
5( 2) 
( 0) 
(0) 
1( 4) 
( 0) 
1( 6) 
0) 
2( 1) 
1( 3) 
( 0) 
1( 1) 
2( 6) 
5( 1) 
( 0) 
1( 2} 
( 0) 
1( 1) 
1( 4) 
( 0) 
t( 5) 
3( 1) 
( 0) 
2( 1) 
(0) 
9(36) 
3(30) 
1 (41) 
6(34) 
1( 2) 
1< 2) 
5(31) 
1 ( 3) 
10(18) 
1< 1) 
( 0) 
( 0) 
4( 2) 
1< tj 
1( t) 
1< 1> 
8( 4) 
1( 1) 
0) 
0) 
( 0) 
1( t) 
( 0) 
5(14) 
( 0) 
( 0) 
7( 4) 
(0) 
2(15) 
( 0) 
1( 2) 
(0) 
(0) 
7( 2) 
l( t) 
( 0) 
( 0) 
( 01 
1 ( 1) 
( 0) 
7( 5) 
( 0) 
( 0) 
( 0) 
( 0) 
2( 2} 
1< 2} 
1 ( 3) 
4( 1> 
( 0) 
1( 1) 
10(23) 
1( 2) 
( 0) 
2( 2) 
( 0) 
( 0) 
( 0) 
0) 
1 ( 3) 
4( 3) 
1( t) 
2( 1) 
( 0) 
9(27) 
3( 5) 
3(33) 
9(39) 
1( 2) 
( 0) 
5(19) 
( 0) 
8(18) 
( 01 
( 0) 
1( 2) 
2( 1) 
( 0) 
3{ 1) 
H t) 
7( 2) 
. ( 0) 
( 0) 
( 0) 
1 ( t) 
( 0) 
1( 2) 
10(4) 
1(1) 
( 0) 
6( 4> 
0' 
l( t) 
( 0' 
H t) ( 0' 
2( t) 
7( '5~ 
1( 2) 
1< t) 
(0) 
( 0) 
4( 5) 
1( t) 
5( 3) 
1( t) 
( 0) 
1< 2) 
( 0) 
3( 1) 
( 0' 
( 0) 
6{ 1) 
0' ( 0) 
4( 1) 
7( 3) 
1( t) 
1< t) 
( 01 
3( 1) 
1 ( t) 
0) 
( 0) 
7( 1) 
1( 2) 
5( 3) 
1(43) 
10(34) 
3(20) 
t(39) 
3(40) 
1< 2} 
( 0) 
10{31 ) 
+< t) 
6(15) 
1(21) 
( 0, 
t(1) 
5( 5) 
(OJ 
( 0) 
t( 1) 
7( 3) 
t( 1) 
(0) 
( 0) 
t( t} 
1( t) 
1( 2) 
1( 2) 
I( 1) 
2( 2) 
9( 9) 
t( 1) 
2( 7l 
( 0) 
t( 1J 
( 0) 
2( 21 
:i( 1) 
1< 1) 
I( 1) 
( 0) 
t( 1) 
2( 3) 
2( 1} 
8( 5) 
( 0) 
( 0) 
t( t) 
t( 4) 
2( 3) 
t( 7) 
2( 1) 
1 ( 1) 
t( t) 
1(1) 
2{ 1) 
5( 1) 
( 0) 
2( 2) 
t( t} 
t( 2) 
t( t) 
( 0) 
( 0, 
2( 1) 
( 01 
H 1) 
t( 17) 
10(35) 
5(25) 
( 01 
7(40) 
( 0' 
( 0' 
( 0) 
(0) 
8(20) 
( 0) 
( 0) 
t( 2) 
4( 3) 
( 0' 
t( t) 
1( 1) 
<I( 1> 
1<H 
0) 
0' 
t( 1) 
( 0) 
l( t) 
1( 2) 
( 0) 
Ii 1) 
9( 3) 
( 0) 
1[ 3) 
( 0) 
( 0) 
( 0) 
1 ( 1> 
5( 1> 
1[ 1) 
l( t) 
( 01 
1 (10) 
1 ( 2) 
1 ( 1) 
6( 8) 
( 0) 
( 0) 
1i 2) 
0) 
2( 3) 
t( t) 
1( 1) 
1( 1) 
( 0) 
+< t) 
3{ 1> 
7( 2) 
( 0) 
2( 4) 
t( t) 
0) 
0) 
( 0) 
( 0) 
5( 3) 
t( 2) 
3( 1) 
( 0) 
9(25) 
8(25) 
( 0) 
l( 4) 
( 0) 
( 0) 
(0) 
( 0) 
1( 1) 
0) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
0) 
( 0) 
( 0) 
1( 3) 
( 0) 
0, 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
9( 2) 
( 0) 
0) 
0) 
0) 
( 0) 
1( t) 
( 0) 
( 0) 
( 0) 
2( tl 
( 0, 
5( 1) 
( 0) 
2( t) 
(OJ 
( 0) 
I( t) 
OJ 
0) 
0) 
6( 1) 
2( 5} 
( 0) 
( 0) 
6( 1) 
( 0) 
3( t) 
2( t) 
7( 2) 
1< t) 
10( 1) 
( 0) 
9( 9) 
10(22) 
( 0) 
10(17) 
( 0) 
0) 
0' ( 0) 
3(44) 
( 0) 
( 0) 
( 01 
0) 
0) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
0> 
0) 
( 0) 
4( 2) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
tOi 1) 
( 0) 
0) 
0) 
0) 
0) 
0' 
0) 
( 0' 
( 0) 
1( t) 
( 0) 
3( 1) 
( 0) 
H ;:;) 
( 0) 
( 0) 
3( t) 
( 0) 
( 0) 
(0) 
10( 1) 
0' ( 0) 
( 0) 
5( II 
( 0) 
( 0) 
( 0) 
10( 11 
11 t) 
10( 1> 
( 0, 
10(56) 
7{3S) 
( 0' 
+(24) 
l( 2) 
0) 
2( 8) 
( 0) 
3(28) 
( 0) 
( 0) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
0) 
0' 
0' 
0) ( 0' 
( 0) 
( 0) 
( 0) 
1[ 1) 
2( 2) 
( 0) 
0) 
0) 
0) 
0) 
lO( 18) 
t( t} 
OJ 
0) 
0' 
t( t) 
5( 4) 
(0) 
2( t) 
4( 4) 
( 0) 
( 0) 
( 0) 
0) 
1( t) 
0) 
3( 2) 
1( 5) 
( 0) 
( 0' 
li 2) 
4( 3) 
( 0) 
2( 4) 
t( t) 
0) 
01 
( 0) 
( 0) 
2( 7) 
0) 
l( 1) 
( 0) 
10(34) 
7(32) 
0) 
0) 
t( 3) 
0) 
2(35) 
( 0) 
1( 3) 
( 0) 
( 0) 
( 0' 
1( t) 
( 0) 
(0) 
t( t) 
( 0) 
0) 
0) 
0) 
0) 
( 0) 
(0) 
( 0) 
( 0) 
l( 3) 
( 01 
( 0' 
(0) 
(0) 
(0) 
10(11) 
t( t) 
1( 1) 
0) 
0) 
0) 
Ii 2) 
(0) 
H tl 
4( 2) 
( 0) 
1( 3) 
1< 3) 
( 0) 
t( t) 
(0) 
2( t) 
(0) 
( 0) 
( 0) 
1( 1) 
5( H 
( 0) 
(0) 
( 0) 
t( t) 
l( t) 
+< t) 
( 0) 
3( 1) 
0) 
1( 1) 
( t) " COVER <0.51.; CODE TO CONSTANCY VALUES: t = 0-5r.. 1 '" 5-151., 2 " 15-251., 3 = 25-35r.. 
4 = 35-457., 5 = 45-551.. 6 = 55-65'-, 7 = 65-751.. 8 " 75-851., 9 = 85-951., 10 = 95-1001. 
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APPENDIX C·1 (con.) 
---------------------------------------------------------------------------------------------------------------------------
Number of stands 
1 
1 
! ABIES LASIQCARPA SERIES (conto) ! 
I ----------- ---------------------- ----- ------------ ---------- ---------- -- ----------------- I 
I IcERE h.t. I RIMO h.t. I 
I ------------------------------------------------ -------- -- ----- ----- ----- -- ---------- ---- I 
I PIFl I RIMO I CAGE I JUGQ I PSNE I BERE TRSP I PICO I lHFE I RIMO 
phase phase phase phase phase phase phase phase phase 
19 sa 17 15 73 32 18 8 29 22 
----------------------------------------------------------------------------------------------------------------------------
FORBS AND FERN ALLIES 
Achillea ltlillefoliul:I 
AconitulIl columbianUIll 
Actaea rubra 
Antennaria r.licroPh!:llla 
Antennaria parvifolia 
Anuilesia coerulea 
Arnica cordi folia 
Arnica latifolia 
Aster enseIlIimnii 
Aster glaucodes 
Aster perelegans 
Astragalus llIiser 
Balsalllorhiza sasit.tah 
Caltha Ieptosepala 
Castilleja linariaefolia 
Castilleja lIIiniti!ta 
DelphiniUIII occidentale 
DisPorum trach~carpu.ll 
Epilobiurl ansustifolium 
EouisetullI arvense 
Eriseron peresrinus 
Erigeron speciosus 
Fragaria vesca 
Fragaria virSiniana. 
Frasera speciosa 
Ga.l iUI!) boreale 
GeraniulII richardsonii 
Geranium viscosissilllum 
Haplopappus parr~1i 
Hieraciu .... aibiflorufil 
HieraciulII gracile 
Lath!:lrus lans<:wertii 
Lath~rus pa.uciflorus 
ligusticulIl filicinul!I 
lOl!latiulII nuttellii 
Lupinus argenteus 
HerteMia ciliata 
Hitella pentandra 
l1itella stauropet.ala 
OSlilorhiza chilensis 
Osmorhi<:a depauperati! 
Pedicularis racelllosa 
Penstelllon whippleanus 
Polemoniu!ll foliosissilllultl 
PolemoniulII pulcherrimulll 
Pol!:lgonulII bistortoides 
Potentilla Slandulosa 
Potentilla gracilis 
P!:Irola asarifolia 
P!:IroIa secunda 
Saxifraga odontolOM 
SedulrI lanceolatu.\\ 
Senecio serra 
Sem!Cio streptanthifolius 
Senecio triangularis 
Sibbaldia procu!!lbens 
Silene men<:iesii 
SlIIilacina racemosa 
Smilacina stellata 
Solidago spathulati! 
Stellaria Jallesiana 
St reptopUs ailP lexi fol ius 
ThalictrulII fendleri 
Viola adunca 
Viola nuttallii 
Viola purpurea 
7( 1) 
(0) 
(0) 
1( 1) 
(0) 
3( +) 
4( 3) 
10) 
4( 2) 
2( 1) 
2( 1) 
1( t) 
Hi} 
(0) 
10) 
1 ( +) 
(0) 
10) 
1( t) 
(0) 
1(1) 
4( 1) 
1( 3) 
10) 
4( 1) 
1( 1) 
(0) 
6( 1) 
(0) 
0) 
0) 
Z( 3) 
(0) 
1( 2) 
4( 7) 
!( 1) 
j( f) 
(0) 
1( t) 
4( 1) 
2( 2) 
3( 3) 
I( tl 
(0) 
(0) 
(0) 
1(t) 
10) 
10) 
Hi} 
(0) 
2( +) 
(0) 
3( t) 
10) 
(0) 
2( 1) 
1( t) 
2( 1) 
1 ( 1) 
6( 1) 
(0) 
6( 5) 
1( 1) 
1( 2) 
1( 2) 
3( 3) 
(0) 
tf 1) 
t( t) 
t( t) 
b( 2) 
7( 5) 
3( 7) 
4( 4) 
f( tJ 
10) 
1( 6) 
0) 
+< tl 
H t) 
0) 
10) 
+< tJ 
2( 2} 
(0) 
2( 1) 
1( 9) 
2( 2) 
1( 1) 
2( 1) 
1( 1) 
1( 6) 
3( 2) 
1( t) 
1< tJ 
10) 
2( 6) 
t< 2) 
2( t) 
+<1> 
1( 4) 
1< 1) 
(0) 
2( U 
4( 1) 
3( 7) 
4( 6) 
1( t) 
1( t) 
(0) 
t( 1) 
2( +) 
t( t) 
(0) 
6( 2) 
(0) 
10) 
H tJ 
2( t) 
(0) 
(0) 
1( +) 
+< 1) 
t( 1) 
1( 1) 
4{ 2) 
1 0) 
6( 2) 
1( 1) 
1( 1) 
1( 1) 
4( 3) 
(0) 
1 0) 
2( 1) 
1( t) 
6( 3) 
6( 5) 
( 0) 
1( 1) 
1< t) 
If 5) 
4( 2) 
( 0) 
(0) 
(0) 
( 0) 
0) 
1(t) 
2( t) 
( 0) 
1( +) 
2( 1) 
2( 2) 
6( 2) 
2( 1) 
7( 1) 
2( 1) 
3( 1) 
1(1) 
2( tl 
( 0) 
2(12) 
1( 2) 
( 0) 
( 0) 
1 ( t) 
( 01 
( 0) 
2( 2) 
3( 4) 
4( 2) 
0) 
( 0) 
H t) 
1 0) 
( 0) 
( 0) 
2( 1) 
( 01 
4( 3) 
( 0) 
( 0) 
1(1) 
1(1) 
( 0) 
( 0) 
1( 2) 
1( 2) 
4( 2) 
1(1) 
S{ 2) 
( 01 
7( 7) 
S( 1) 
1< 1) 
( 0) 
7{ 2) 
1 0) 
(0) 
S( 1) 
2( 1) 
S( 1) 
6( 6) 
( 0) 
10) 
1( t) 
( 0) 
6( 7) 
( 0) 
( 0) 
1( 5) 
1( t) 
0) 
0) 
4( 1) 
10) 
4( 2) 
2( 6) 
( 01 
3( 2) 
4( 1) 
S( 4) 
3( 5) 
3( 1) 
1( +l 
( 0) 
1( t) 
1(20) 
1 0) 
( 0) 
( 0) 
3( 5) 
(0) 
1 0) 
(0) 
1( 1) 
2( 1) 
l( t) 
l( tJ 
( 0) 
( 0) 
1 ( 1) 
1( tl 
4( 1) 
( 0) 
S( 3) 
1 0) 
1( t) 
(0) 
1( tl 
( 0) 
( 0) 
(0) 
(0) 
3( fJ 
4( 1) 
4( 3) 
( 0) 
S( 4) 
2( 1) 
(0) 
1 0) 
I( 1) 
( 0) 
t( 1) 
t( t) 
(0) 
4( 2) 
6( 5) 
10) 
S( 1) 
t( 1) 
1( 1) 
+(1) 
0) 
( 0) 
1 0) 
H tl 
t( +) 
1( 1) 
1( 1) 
( 0) 
(0) 
1( 1) 
3( 2) 
1( 1) 
2( 1) 
2( +) 
t( tl 
3( 1) 
t( 11 
1 ( 1) 
( 01 
2( 7) 
( 01 
t( tl 
( 0) 
t( U 
+< t) 
(0) 
3( 2) 
6( 3) 
2( 2) 
(0) 
( 01 
+( t) 
t( 15) 
( 01 
1( fJ 
t( t) 
(0) 
4( 2) 
1 01 
H +1 
1( 1) 
1( +> 
( 0) 
(0) 
2( 1) 
2( 1) 
1( 1) 
t( 2) 
S( 1) 
0) 
7( 2) 
4( 1) 
1( tJ 
+( 1) 
4( 1) 
(0) 
t( 2) 
1 ( t) 
10) 
3( 2) 
6( 2) 
( 0) 
4i 2) 
( 01 
+< 2) 
ti t) 
(0) 
( 0) 
ti t) 
(0) 
0) 
ti t) 
1(1) 
(0) 
t{ t) 
2( 1) 
4( 1) 
1( 1) 
I( 1) 
2( t) 
2( 1) 
3( 1) 
1 ( 2) 
4( 1) 
(0) 
2( 1) 
(0) 
10) 
(0) 
t( t) 
10> 
10) 
1( 1) 
3( 1) 
4( 1l 
+< t) 
(0) 
t( 2) 
10) 
( 0' 
10) 
t( 2) 
10) 
5( 1) 
(0) 
1( t) 
2( 1) 
1( 1) 
(0) 
0> 
1( 1) 
10) 
t( t) 
2( +) 
5( 1) 
(0) 
6( 1) 
3( 1) 
1(1) 
1( 1) 
6( 1) 
1 0) 
1 0) 
6( f) 
10) 
4( 1) 
2( t) 
3( 1) 
(0) 
0) 
0) 
0) 
0) 
10) 
10) 
0) 
01 
( 0) 
1( t) 
(0) 
3( 1) 
10) 
(01 
2( 1) 
1( t) 
(0) 
( 01 
(0) 
1( t) 
1( t) 
1 ( t) 
10) 
10) 
10) 
(0) 
1( 2) 
3( t) 
( 0) 
(0) 
1 ( +) 
1( t) 
2( 1J 
4( t) 
101 
3( 1) 
1( +) 
10) 
2( +) 
( 0) 
2( 1) 
101 
4( +) 
( 0) 
H t) 
1 0) 
5( tJ 
(01 
(01 
( 0) 
5( 1) 
2( 1) 
( 0) 
( 01 
(0) 
(0) 
1 0) 
9( 1) 
(01 
(01 
B( +) 
(0) 
1( 1) 
4( 1) 
1( +) 
1 0) 
( 0) 
0) 
0) 
0) 
10) 
1 0) 
0) 
10) 
(0) 
3( t) 
10) 
1( 3) 
( 0) 
1( t) 
B( 1) 
(01 
(0) 
1< 3) 
1(1) 
( 0' 
0) 
( 0) 
( 0) 
(01 
101 
(0) 
10( 7> 
(01 
10) 
1 0) 
1( +) 
3( t) 
(01 
1( tJ 
(01 
( 0) 
1 0) 
(01 
B( t) 
(01 
1 ( t) 
1 0) 
6( t) 
01 
01 
01 
1( t) 
(0) 
(0) 
1< t) 
B( 1) 
Uf) 
01 
(01 
(0) 
( 0) 
(01 
( t) '" COVER <0.5r.; CODE TO CONSTAtICY VALUES: + =: 0-5::::, 1 = 5-15::::, 2 :: 15-25;':, 3 :: 25-35r., 
4 = 35-45::::, 5 :: 45-55%, 6 '" 55-65%, 7 :: 65-75::::, 8 '" 75-85::::, 9 '" 85-95::::, 10 :: 95-100:::: 
77 
4( 1) 
t(10) 
+< 4) 
101 
(0) 
6< 3) 
3( 3} 
H 5) 
5( 3) 
0) 
0) 
0) 
0) 
(01 
(01 
t( 2) 
1( +) 
(01 
2( I) 
(01 
I( 2) 
1( 1) 
l( t) 
t( 1) 
1( 1) 
t( 2) 
+( 2) 
2( 9) 
1( 9) 
t( t) 
(0) 
~(17) 
t( +) 
2( 1) 
1 0) 
1(1) 
3( 4} 
(01 
3( 1) 
4( 3) 
4( 8) 
2( 5) 
10) 
2( 1) 
1< 4) 
10) 
2( 1) 
t( t) 
(0) 
2( 4) 
t( 1) 
t( t) 
1( 8) 
1( t) 
1 0) 
1( 1) 
1( t) 
( 01 
t( 1) 
7( 2) 
1 0) 
lO( 4) 
2( 4) 
2( 3) 
1 0) 
4( 1) 
( 0) 
( 0) 
( 0) 
1 0) 
B( 1) 
3( 6) 
4(12) 
6( 1) 
0) 
0) 
01 
(0) 
t( t) 
1 ( 1) 
01 
1< 1) 
(01 
2( 1) 
10) 
4( 1) 
H 2) 
(01 
0) 
3( t) 
1 ( t) 
t( t) 
3( 1) 
(01 
1( +) 
(01 
3(20) 
( 0) 
4( t) 
1i 1) 
1( 1) 
3( 2) 
101 
2( ;') 
6( 6) 
3( 2) 
5( 4) 
(01 
t( t) 
1<7';) 
1 0) 
3( 1) 
t( t) 
(0) 
3( 1> 
(01 
(0) 
1 ( 1) 
1( t) 
(01 
1 0) 
(0) 
t( t) 
(0) 
t( 2) 
S( 3) 
(0) 
(0) 
1( 2) 
1( 2) 
t( 2) 
APPENDIX C·1 (con.) 
------------------------------------------------------------------------------------------------------------------
1 ABIES 1 
1 LASIOCARPA 1 
1 SERIES (cont.) 1 PINUS CONTQRTA SERIES 1 
! --------------------------.. - ----------------------------------------------------1 
1 OSCH 1 JUCa 1 CACA VACA 1 VAse 1 JUCa 1 ARUV BERE CARD 1 
1 h.t. 1 h.t. 1 ('.t. c.t. 1 c.t. e.t. 1 h,t. c.t. h.t. 1 
1 1 1 1 1 1 
NU!Ilber of Stands 12 12 9 29 18 I' 24 20 8 
-------------------------------------------------------------------------------------------------------------
TREES 
Abies cancolor 
'" 
(" (" (" (" (" (" 
" 
1l ( 0) 
Abies lasiocarp<I 10(25) 8(2) 4( t) 
" 
1l 6( 1l 4( 1) 1(1) 3( t) ( 0) 
Picea ensellllannii 2( 8) 9(12) 3( U 
" 
1l 4( 1l 
" 
1l ( 0) ( 0) ( 0) 
Picea punsens 0) (" 1( +) t< 1l H t) ( 0) (" ( 0) ( 0) 
Pin'Js contort a 0) 10(30} 10(67) 10(67) 10(63) 10(69) 10(56) 10(61) 10(6~·) 
Pinus flexilis 
" 
( 0) ( 0) ( 0) ( 0) ( 0) t( t) ( 0) ( 0) 
Pinus ponderosa ( 0) ( 0) ( 0) ( 
" 
( 0) ( 0) t( t) ( 0) 
" Pseudotsusa menziesii ( 0) 1(30) ( 0) ( 0) ( 0) 2( 1) t( t) l( 2) 0) 
Juniperus scopuioruill ( 0) ( 0) (" +< t> ( 0) (" ( 0) l( t) 0) 
Populus irelhuloides 10(63) 6( 6) 2( 11) 3< 
" 
4(15) 6( 5) 5( 
" 
6( 7) (" 
Acer srandidentatum ( 0) ( 0) ( 0) ( 0) ( 0) (" ( 0) ( 0) ( 0) 
Quercus sambelii ( 0) ( 0) ( 0) ( 0) (" (" (" ( 0) ( 0) 
SHRUBS AND SUBSHRUBS 
Acer slabrultl ( 0) 1< 1) ( 0) ( 0) ( 0) 0) ( 0) ( 0) ( 0) 
Amelanchier alnifoiia 1< 6) 2( 1) ( 
" " 
5) 1< t> 4( t) 1< t> 3( 1) ( 0) 
Arctostsph\llos patula (" ( 0) ( 0) t< t> ( 0) 4( S) ( 0) 1(30) (" 
Arctostaf-h\llos uva-ursi ( 0) ( 
" 
1< t> 3< 
" 
( 0) 2( t) 10( 6) 2( t) (" 
Artemisia tridentata 
" 
1) ( 0) ( 0) ( 0) 
" 
0) ( 0) ( 0) ( 0) 
Berberis ref-ens ( 0) ( 0) ( 0) 3( 2) 4< 1) 7( 1) 7( 1) 
" 
1) ( 0) 
Ceanothus vel uti nus ( 0) ( 0) ( 
" 
'( 0) ( 0) ( 0) ( 0) 
" 
2) ( 
" Cercocarpus ledi folius ( 0) ( 0) ( ( 0) ( 0) ( 0) ( 0) ( 
" 
(
Cercocarpus l1Iontanus (" 1< t> ( 0) ( 
" 
( 0) ( 0) 0) ( 0) ( 
" Chr\lsothallonus viscidiflorus (" ( 0) (" ( 0) ( 0) ( 0) 0) ( 0) ( 0) 
Cle~atis columbiana 1< 1) (" ( 0) 0) ( 0) ( 0) 0) ( 0) ( 0) 
Clel!latis pseudoalpina 0) 1( t) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) 
Juniperus cou,lIlunis 0) a( 3) 6( 1) 10( 3) 
" 
1) 7( 2) a( 4) 9( 5) 6( 1) 
Lonicera involucrata ( 0) 1( t) ( 0) 
" 
1) 1( t) ( 0) ( 0) ( 0) ( 0) 
Lonicera utahensis 1< t> ( 0) 0) ( 0) ( 0) ( 0) ( 0) ( 0) ( 0) 
Pachistima IP.\lrsinites ( 0) ( 0) 2( 1> 3( 5) 
" 
1) 4( t) 
" 
1) 4( t) ( 0) 
Ph'<lsocarpus lIlalvaceus 0) (" ( 0) 0) 0) ( 0) ( 0) ( 0) ( 0) 
Prunus virginiana ( 0) ( 0) ( 0) ( 0) 0) ( 0) 0) 1< 1) ( 0) 
Purshia tridentata ( 0) ( 0) (" ( 0) ( 0) ( 0) 0) ( 0) ( 0) 
Ribes cereulll ( 0) ( 0) ( 0) ( 0) ( 0) 0) H t> ( 0) ( 0) 
Ribes lIIontigenum ( 0) 0) 
" 
1) 1< 3) 2( [) ( 0) t( t) (" 3( t) 
Ribes viscosissil!luJII 1< 1) 0) ( 0) 1( t) 1( t) 2( t) 2( t) l( t) ( 0) 
Rosa nutkana 
" 
t> 2( 2} 
" 
[) 3( 2} 3< [) 3< 1) 3< 1) 5( [) 3( 1) 
Rosa woodsii ( 0) ( 0) ( 0) 1< [) 1( t) 1< t> 2( [) 2( t} (" 
Rubus parl/iflofUS 1< [) ( 0) ( 0) t<50} 1( t} 1< t> ( 0) l( t) ( 0) 
Sambucus cerulea ( 0) ( 0) 0) ( 0) ( 0) ( 0) +< t> ( 0) 0) 
SSlIIbucus racemOSa 3( 3) ( 0) 0) ( 0) ( 0) ( 0) ( 0) ( 0) 0) 
Shepherdia canadensis ( 0) 1(30) 0) 3< 3) 3( [) 1(1) 3< t> 
" 
t> 
" Sorbus scopulina 1 ( 2) ( 0) 0) 0) ( 0) ( 0) ( 0) ( 0) ( 0) 
S!:IlIIPhoricaTPos oreophilus 6(14) 1< t) 1< 1) 1< t> ( 0) 3< t> 1< t> 
" 
t> ( 0) 
Vacciniul!I caespi tosu~, ( 0) 3( t) 7( S) 10( 7) 1( t) ( 0) 1( t) 2{ t) 3( t) 
~'accini',m, slobularc ( 0) ( 0) ( 0) 0) ( 0) ( 0) ( 0) ( 0) ( 0) 
Vacciniulll scopariulh ( 0) 4( 2) 
" 
[) 5( 5) 10(35) 
" 
t> t( t) (" 1( t) 
GRAI1INOIDS 
AsroP\:Iron spicatu.!:J ( 0) 0) ( 0) ( 0) ( 0) 1< t) ( 0) 0) ( 0) 
A9rOP'<lTOn trach\:lcaululII 3( 5) 0> l( t) +< t) ( 0) ( 0) ( 0) 0) 3< +> 
Bromus anol'lalus ( 0) 0) ( 0) ( 0) ( 0) ( 0> ( 0) 0) ( 0) 
Bromus carinatus 
" " 
( 0) ( 0) +< +> ( 0) ( 0) ( 0) 1 ( t> ( 0) 
Broaus ciliatus ( 0) 3< t) 2( 6) 2( 1) 
" 
t) 6( t) +< 1) 3( t) ( 0) 
Calat:lagrostis canadensis ( 0) 0) 10(32) 3< 1) 
" 
+> ( 0) ( 0) ( 0) 1< t) 
Calalllasrostis rUbescens ( 0) 0) ( 0) ( 0) 1<70} ( 0) ( 0) ( 0) 0) 
Carex ge.,eri 1< t) 0) 1( t) 
" 
2> 3( 2) ( 0) 1( 7l 7(19) ( 0) 
Carex rossii 3< 1) 
" 
1) 3( 1) 
" 
1) 
" 
1) 
" 
+> 7( 1) 6( 1) 10( +> 
DeschalllPsia cesPitosa 0) ( 0) 2( 7) H 5) ( 0) ( 0) ( 0) ( 0) ( 0) 
El!1!!1US glaucus 6( 7) ( 0) 1 (15) 2(12) ( 0) ( 0) ( 0) ( 0) ( 0) 
Festuca idahoensis 1( 2) I( t) ( 0) 2( 4) ( 0) 3( 1) j( 1) ( 0) 0) 
Festuca ol/ina ( 0) 3( 1) 
" 
1) 3( t) 
" 
t) j( 1) 3< 2) 1< t) 0> 
Leucopoa kiosii ( 0) ( 0) ( 0) t< t) ( 0) ( 0) ( 0) ( 0) (0) 
Luzula spicata ( 0) ( 0) 2( tl 3< t) 1 ( t) ( 0) ( 0) ( 0) ( 0) 
Poa fendleriana ( 0) ( 0) ( 0) +< +> ( 0) j( 1) j( 1) ( 0) ( 0) 
Poa nerl/osa 3( 2) 9( 2) 
" 
2) 
" 
2) 6( 1) 4( 1) 7( 2) 9( 1) 9{ 3) 
Sitanion h'<lstrix ( 0) 3( t) 1 ( tl 
" 
1) ( 0) 1( t) 2( t) 1( t) 4( t) 
Trisetulll spicatUm 1< t) 
" 
1 ) 
" 
1) .( 1) 6{ t) 2( t> 4( 1) 5( 1) S( t) 
------------------------------------------------------------------------------------------------------------------
( t) ". COVER <0.5;':; CODE TO CONSTANCY VALUES: t '" 0-5;':, 1 " 5-15;':, 2 '" 15-25;':, 3 = 25-35;':, 
4 '" 35-45%, 5 ::: 45-55%, 6 '" 55-651.. 7 = 65-75;':, S = 75-S5~, 9 '" 85-95;':. 10 :: 95-100;1.: 
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APPENDIX C·1 (con.) 
------------------------------------------------------------------------------------------------------------------
Number of Stsnds 
FORBS AND FERN ALLIES 
Achillea n.ilIefoliul!! 
Accnitull'l columbianulIl 
Actaea rupra 
Antennaria lrIictoph."lla 
Antennaria I'sl'vifolia 
ARuile!lia coerulea 
Arnica cordi folia 
Arnica latifolis 
Aster emlelmannii 
Aster glaucodes 
Aster perelesans 
Astra!lalus miser 
BalsaRlorhiza sasittata 
Cal the leptose?sla 
Castilleja lirrariaefolia 
Castilleja lI'Iinitata 
Delphinium occidentale 
Di!>?O)'UI!I t.rdch~corf'ulI'! 
£I'iloo.iu& amlustifolium 
Eaui setuS! arvense 
Eriseron pere!lrinu5 
Eri!leron speciosus 
Fra!laria yesea 
Fra!laria virginiana 
Frasera speCiosCl 
Galium boreale 
Gerani'Jm richardsonii 
Geraniul!! viscosissimu!ll 
Haplopappus parr\li 
Hieraciutl albi floruJrl 
HieraciulII gracile 
Lath':!rus lanszwertii 
Lathyrus pauci florus 
Lisusticu!!I filidnulII 
LOl&atiulII nutt-allii 
Lupinus arsenteus 
l1ertensia dliata 
l1i tell a pentandra 
l1i tell a stauropetala 
OSlllorhiza chilensis 
Osmorhiza depauperata 
Pedicularis raCEmosa 
Penstemon whippleanus 
PoleJloniu~ foliosissiJl'lulII 
PolellloniuJII pulcherrilllum 
Pol':!sonul!\ bistortoides 
Potentilla glandulosa 
Potentilla gracilis 
P':!rola asarifolia 
P\lrola secunda 
Saxifrasa odontoloma 
Sedulll lanceolatulII 
Senecio serra 
Senedo st reptanthi folius 
Senecio triangularis 
Sibbaldia procumbens 
Si"lene l!1enziesii 
Smi lacina raceJrlosa 
Smiladna stellata 
SoHdMo spathulata 
Stellaria Jallesiana 
Streptopus allPlexifolius 
Thalictrum fendleri 
\,Iio1a adunca 
Viola nuttallii 
\,Iiola purpurea 
ABIES 1 
! LASlOCARPA ! 
1 SERIES <Cont.) ! PI/IUS COIlTORTA SERIES 1 
1------------------------------------------------------------------------------ -- 1 
1 OSCH ! JUCO 1 CACA ! \,IACA 1 \,IASC 1 JUCO 1 ARUV ! BERE I CARO 
j h.t. I h.t. c.t. I c.t. I c.t. c.t. h.t. c.t. 1 h.t. 
I I I I 1 
1 I I 1 
1 
12 12 ~ I 18 14 24 ~ B 
6( 1) 
(Ol 
2< t) 
( 0) 
( 0) 
5( 1) 
3( 1J 
( 0) 
6( 3) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
0) 
( 0) 
1( t) 
( 0) 
(Ol 
2( 2) 
3( 1) 
0) 
1( 1) 
( 0) 
( 0) 
3( 2) 
0) 
( 0) 
( 0) 
7(27) 
( 0) 
( 0) 
1< t) 
( 0) 
( 0) 
( 0) 
2( tJ 
9( 5) 
1( 4) 
0) 
0) 
2( 2) 
( 0) 
( 0) 
1( 1) 
Ol 
0) 
0) 
( 0) 
( 0) 
4( 2) 
( 0) 
( 0) 
( 0) 
1( 1) 
1( t} 
( 0) 
( 0) 
7( 5) 
( 0) 
S( 3) 
( 0) 
3( 1> 
( 0) 
3( 1) 
( 0) 
( 0) 
S( f) 
(Ol 
1( t) 
4( 1) 
( 0) 
( 0) 
0) 
0) 
0) 
0) 
0) 
Ol 
0) 
( 0) 
( 0) 
5( t) 
( 0) 
2( 1) 
( 0) 
( 0) 
7( 1) 
( 0) 
( 0) 
(OJ 
1( t) 
1( 2) 
( 0) 
0) 
0) 
0) 
0) 
0) 
6( 2) 
0) 
( 0) 
( 0) 
1l t) 
( 0) 
( 0) 
3( t) 
0) 
(0) 
H t) 
(0) 
3( t) 
( 0) 
2( 3) 
( 0) 
5( t) 
( 0) 
0) 
0) 
( 0) 
( 0) 
( 0) 
( 0) 
6( 1} 
1( 2) 
( 0) 
1( tJ 
( 0) 
( 0) 
( 0) 
10( 1> 
( 0) 
( 0) 
7( t) 
( 0) 
1{ t) 
7( 3) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
( 0) 
1( t) 
1(1) 
( 0) 
( 0) 
4( t) 
(0) 
4( 2) 
( 0) 
( 0) 
10( 3) 
( 0) 
B( 1) 
4( 2) 
4( 1) 
( 0) 
( 0) 
1< t) 
( 0) 
( 0) 
(0) 
( 0) 
4( t) 
1(1) 
( 0) 
0) 
2( t) 
3( t) 
1( t) 
1< t) 
( 0) 
( 0) 
3{ t) 
1( t) 
6( t) 
( 0) 
1 ( 1) 
(0) 
(0) 
( 0) 
( 0) 
(0) 
2( 3) 
( 0) 
( 0) 
(0) 
6( 5) 
1( t) 
(0) 
2( t) 
3( 1) 
0) 
0) 
6( 1) 
t( 2) 
(Ol 
7( 1) 
1( 1) 
3( 1) 
B( 2) 
( 0) 
t( f) 
H t) 
( 0) 
1( t) 
0) 
1( 1) 
1( 1) 
t< t) 
( 0) 
( 0) 
5( t) 
(Ol 
3( 2) 
1( 9) 
t( t) 
9( 1} 
( 0) 
4( 2) 
3( 4) 
2( 2) 
t( 2) 
2( 1) 
1( t) 
1( 1) 
0) 
H t) 
(Ol 
2( 1) 
( 0) 
( 0) 
( 0) 
1( 2) 
4( t) 
0) 
1< f) 
0) 
( 0) 
2( 1) 
t( t) 
3( t) 
t( 3) 
3( 1) 
( 0) 
3( t) 
( 0) 
t( tJ 
( 0) 
2( t) 
1( t) 
1( t) 
1( 1) 
3( 1) 
3( 1) 
+( t) 
2( 1) 
3( 1) 
( 0) 
0) 
4( t) 
( 0) 
(Ol 
5( t) 
(OJ 
1< t) 
B( 2) 
( 0) 
( 0) 
( 0) 
0) 
0) 
0) 
( 0) 
1( t) 
0) 
0) 
( 0) 
4( t) 
( 0) 
1( 2) 
( 0) 
(OJ 
5( 1) 
( 0) 
2( 1l 
1( 1) 
2( t) 
(OJ 
3( t) 
2( t) 
1( 4) 
(OJ 
OJ 
OJ 
4( 1) 
( 0) 
( 0) 
( 0) 
2( t) 
2( t) 
1 ( 1) 
1(t) 
0) 
( 0) 
( 0) 
( 0) 
2( t) 
( 0) 
3( 1) 
( 0) 
2( t) 
(OJ 
(OJ 
(OJ 
1( t) 
( 0) 
( 0) 
(OJ 
2( t) 
2( t) 
(OJ 
1( t) 
1(t) 
(OJ 
0) 
1< 1l 
( 0) 
( 0) 
3( t) 
( 0) 
1( 3) 
3( 2) 
1 ( t) 
( 0) 
4( 1) 
0) 
0) 
(0) 
(0) 
(0) 
0) 
( 0) 
(0) 
4( t) 
( 0) 
1 ( 2) 
(0) 
( 0) 
1( t) 
( 0) 
1 ( +) 
1 ( 1) 
1 (25) 
1(30) 
1( t) 
0) 
0) 
0) 
0) 
0) 
3( 5) 
( 0) 
( 0) 
( 0) 
1 ( t) 
1 i t) 
0) 
0) 
0) 
0) 
0) 
OJ 
0) 
0) 
1( t) 
( 0) 
1( t) 
0) 
OJ 
1 0) 
( 0) 
0) 
(0) 
1(1) 
1( t) 
1( t) 
( 0) 
( 0) 
(0) 
1 0) 
(0) 
2( 1) 
(0) 
(0) 
5( 1) 
1(t) 
1( 2) 
5( 3} , 
1 0) 
( 0) 
2( 1> 
10) 
5( 3) 
( 0) 
( 0) 
1( t) 
0) 
( 0) 
(0) 
4( t) 
(0) 
( 0) 
( 0) 
t( t) 
2( t) 
( 0) 
1{ 1) 
( 0) 
2( 1) 
( 0) 
2( tJ 
(0) 
+< 2) 
(0) 
( 0) 
( 0) 
3( 6) 
0) 
0) 
10) 
( 0) 
t( t) 
(0) 
+< t) 
0) 
0) 
0) 
(0) 
t( 1) 
( 0) 
2( t) 
0) 
5( +) 
( 0) 
1( t) 
( 0) 
0) 
0) 
0) 
(0) 
4( 1) 
1( t} 
(OJ 
1( t) 
( 0) 
( 0) 
0) 
5i t) 
1 0) 
(0) 
7( 1) 
(0) 
2( t) 
5( 1) 
( 0) 
I( t) 
1( 1) 
( 0) 
4i 6) 
0) 
0) 
1(t) 
l( t) 
0) 
(0) 
3( t) 
( 0) 
3( 1) 
I( t) 
(0) 
4( 1l 
( 0) 
4( t) 
2( 1) 
3( t) 
0) 
2( 1) 
( 0) 
1( 2) 
1 0) 
( 0) 
( 0) 
4( 3) 
( 0) 
( 0) 
( 0) 
1( t) 
3( t) 
10) 
( 0) 
( 0) 
( 0) 
( 0) 
I( t) 
3( t) 
( 0) 
3( t) 
0) 
2( t) 
( 0) 
2( t) 
( 0) 
(0) 
( 0) 
(0) 
1< t) 
2( 2) 
5( 1) 
( 0) 
2( t) 
1< t) 
( 0) 
( 0) 
S( 1) 
0) 
( 0) 
6( t) 
( 0) 
( 0) 
9( 1) 
(0) 
(0) 
(0) 
(0) 
5(11) 
(0) 
OJ 
OJ 
0) 
(0) 
(0) 
B( t) 
(0) 
1 i tl 
(0) 
( 0) 
S( t) 
0) 
1(n 
1( t) 
3( t) 
(OJ 
(0) 
(0) 
(0) 
( 0) 
( 0) 
( 0) 
B{ 1) 
( 0) 
(0) 
(OJ 
( 0) 
Ii t) 
(0) 
(0) 
( 0) 
(0) 
( 0) 
0) 
5( t) 
(0) 
1< t) 
( 0) 
s( t) 
( 0) 
( 0) 
(0) 
( 0) 
(0) 
( 0) 
(0) 
6( 1) 
(0) 
0) 
3( t) 
1< t) 
( 0) 
( 0) 
t) = COVER <0.5:%; CODE TO CONSTANCY VALUES: t '" 0-51., 1 '" 5-15:%. 2 " 15-257.. 3 " 25-357.. 
4 " 35-451.. 5 = 45-557.. 6 " 55-65Z, 7 '" 65-751.. S '" 75-B51., 9 '" 85-957., 10 " 95-1007. 
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APPENDIX D·1. GENERAL LANDFORM AND SOIL CHARACTERISTICS (upper 20 em) OF 
NORTHERN UTAH HABITAT TYPES AND PHASES 
: PIFL SERIES: PINUS pOI-mERGSA SERIES ?SEUDOTSUGA MEtlZIESII SERIES 
: ---------- .. ----_ .. -----_ .. -_ .. -------------------- ._------------------------_ .. ----_ .. ---- --' .. _- ----- .. _ .. -------
CELE BERE CAGE FEID h.t. PUMA ACGL 
h.t. h.t. h.t. ------------ .-------: h.t. h.t. 
: ARPA : ARTR : rEID 
CELE 
h. t. 
OSCH BERE h. t. SYOP. 
h. t t ! ---------------------------: h. t, 
: CAGE : JUCa : 5YOR : BERE 
!phase !?hase :"hase : :?hase :?h.,se !?hase !phas(' : 
NU!:lber of Stands 
SEDIMENTARY 
Lir.testone, dolorrJite 
Sandstone 
Tufaceous sandstone 1/ 
Safldstone-mudstone 21 
Shale 
Conslo!:lerate 3/ 
Hi::ed clacareous V 
METAMORPHIC 
Quartzi te 
(luart:i te-a r~i 11 i te 
Sehi st-clU3rtzi te 
Schist-sneiss 
IGNEOUS 
Grani tOid rocks 
Andesi tic ?!:rocIastics 
Number of observations 
RESIDUAL ORDER 51 
i'ilneral Class 
Freeze-ThaI.! Class 
DEPOSITIONAL ORDER 
ColluviulIl Class 
Alluvium Class 
Drift Class 
Number of observations 
SURFACE ROCK EXPOSED llIlf!an Yo) 
Bi\RE SOIL EXPOSED (mean ;~) 
DUFF DEPTH (mean Crll) 
5 
20 
14 80 
43 
7 5 
100 
o 
13 
1.0 1.7 
B B 15 44 17 10 27 13 11 11 39 
COARSE FRAGMENT COMPOSITION (in percent occurrence} 
12 
38 
88 
8 , 
100 38 
12 
50 
8 , 
o 20 
2 
2.9 
17 33 
60 
15 
23 
2 
5 
51 
14 
5 
43 
24 
12 
35 
29 
17 
57 
43 
REGOLITH (in ?ereent'oceurrence) 
100 93 
100 100 
7 
6 15 2 
GROUND SURFACE 
50 3 , 9 
7.1 5.5 
37 
4 
26 
33 
27 
100 
o 
6.2 
23 
15 
31 
31 
13 
33 
67 
, 
11 
27 
9 
27 
2B 
9 
11 
36 
55 , 
11 
o 
3.1 
is 
46 
36 
11 
100 
11 
29 
40 
22 
3 
3 
37 
34 
" 
B 
12 
5.0 
29 
14 
29 
14 
14 
71 
29 
12 
tl'Jltlber of observations 61 '1/7 3/S 618 416 3/15 44/44 17/17 10/10 25/:::7 11112 B/l1 10/11 33/39 317 
UPPER SOll (in percent occurrence) 
COARSE FRAGMENT PRESENCE 
None significantl!: noted 
Gravell!: (<3' in shape) 
Cobbl!: (3-8' in shape) 
Ston!: (>8' in shape) 
Gravell !:-cobbl!: 
Gravell!:-storw 
Cobbl!:-ston!: 
Gravell !:-cobbl ':i-stan!: 
tllJlnber of observations 
TEXTURAL CLASS 
Sand 
33 
33 
34 
6 
Loam!: sand & sand!: loarll 14 
Loan: 72 
Silt loam & silt 
Silt!: cla\l loarll & cIa!: loam 14 
tluU'lber of observations 7 
100 
40 
60 
5 
12 
12 
13 
13 
50 
75 
12 
12 
, 
3B 
62 
75 
25 
B 
17 
17 
32 
17 
17 
67 
33 
93 
15 
60 
40 
15 
10 
18 
b2 
5 
5 
21 
24 
22 
52 
42 
11 Brol.!n5 Park formation of southern and eastern Uinta Mountains (:= Tbp) 
21 Duschense River formation of southern Uinta Mountains (= Tdr) 
56 
11 
22 
11 
, 
24 
18 
24 
34 
17 
100 
10 
20 
20 
10 
40 
10 
33 
50 
17 
12 
7 
30 
19 
44 
27 
11 
11 
11 
33 
15 
54 
23 
8 
13 
27 
9 
55 
11 
18 
46 
36 
11 
31 Uasatch and Knisht conglolllerates. cOllwrised principall!: of Q~artziferous and shal!: frasu,ents (:= TI: and n,) 
41 Limestone and dolomite frasments in part, 10ca11':i with others of sar,dstonln shale, Quartzite. or argillite 
51 Adapted frolll DeGraff and others 1977 
61 Number of observations for exposed rock-soil and duff depth. respectivel!: 
80 
27 
9 
19 
11 
27 
18 
55 
11 
36 
14 
9 
5 
18 
9 
22 
16 
14 
27 
43 
37 
43 
14 
29 
7 
29 
29 
42 
<cont. ) 
APPENDIX D·1 (con.) 
: PIPU SERIES; ABIES COIlCOLOR SERIES : PICEA ENGElMAWHI SERIES: ABIES Lr,SIOCARPA SERIES 
:---------------------------------------------------------------------------_ .. _---------_ .. _-
AGSP BERE PHMA OSCH SERE h. t. EOAR CALE VACA VASC tACA ST AM AeRU PHriA {,CGL 
h.t. h.t. h.t. h.t. ;-------------; h.t. h.t. h.t. h.t. h.t. iI.t. h,t. h.t, h,'l, 
Number of Stands 
SEDIMENTARY 
LiIllE'stone. dolomite 
Sandstone 
Tufaceous sandstonE' 11 
Sandstone-mudstone 21 
Shale 
ConSloftlerate 31 
11i>:ed c1acareous 41 
METAMORPHIC 
Quartzi te 
Quartzi te-ar!lill i te 
Schist-ouartzi te 
Schist-:lneiss 
IGNEOUS 
Gl'anitoid rocks 
Andesitic f'!:Iroclastics 
Humber of observations 
RESIDUAL ORDER 51 
Mine!'al Class 
Freeze-Thaw Class 
DEPOSITIONAL ORDER 
ColluviunI Class 
Alluviul:I Class 
Drift Class 
NUlllber of observations 
7 
" 
14 
7 
71 
29 
7 
SURFACE ROCK EXPOSEO (mean") 49 
BARE SOIL EXPOSED (!:lean Xl 
9 9 
22 
12 
56 
" 
22 
3B 
12 
9 9 
34 
.. 
" 
22 
" 
: SYOR : BERE 
: l>hase : l>hase : 
5 9 13 6 5 14 17 , 
COARSE FRAGtlEtH COMPOSITION <in percent occIJrrence) 
20 
20 
5 
33 
67 
3 
31 
12 
2S 
3B 
12 
13 
9 
17 
" 
33 
6 
18 
3 
3B 
23 
24 
15 
13 
17 
" 
17 
16 
40 
60 
14 
7 
79 
14 
REGOLITH (in percent occurrence) 
7B 
11 
11 
, 
9 
33 
33 
34 
6 
60 
40 
, 
GROUND SURFACE 
3 
29 
14 
" 
14 
10 
o 
" 12 
17 
12 
6 
S2 
17 
10 
o 
100 
5 
40 
40 
20 
100 
100 
11 
27 
36 
" , 
11 
17 
B3 
, 
2 
2 
10 
10 
20 
30 
10 
10 
20 
80 
5 
10 
5 
, 
, 
" 
37 
, 
5 
21 
33 
31 
3 
2 
[lUFF DEPTH (n.ea" c!\) 1.0 5.0 3.1 2.6 3.0 7.:\ 5.1 3.8 5.5 
NUlllber of ot:>servations 6/ '17 6/9 6/9 'IS 5/9 8/13 5/6 3/5 9/14 5/17 2/5 3/3 10/11 9/10 20/22 
UPPER SOIL (in ?ercent occurrence) 
COARSE FRAGMENT PRESENCE 
None sisnificantl!:cl noted 
Gravell!! «3' in shape) 
Cobbl!:.' (3-8' in shape) 
Ston", <>8' in shape) 
Gravell 'J-cobbl 'j 
Gravelh'-ston'::l 
CobblY-stonY 
Gravell Y-cobbl Y-stonY 
Number of observations 
TEXTURAL CLASS 
Ssnd 
LoalnY ssnd & ssndY losm 
" 
29 
14 
LO;)1!1 71 
Silt 10al:\ & silt 
Silty clay loam & clay loam 29 
Number of observstions 7 
22 
22 
11 
34 
11 
22 
11 
11 
56 
9 
33 
17 
17 
33 
75 
12 
13 
9 
33 
33 
34 
40 
40 
20 
5 
32 
17 
17 
17 
17 
3B 
25 
12 
2S 
9 
31 
9 
30 
B 
23 
13 
23 
31 
46 
13 
32 
17 
17 
17 
17 
17 
33 
50 
11 Browns Park formation of sOl:thern and eastern Uinta Mountains (= Tb?) 
2/ Duschense River for~ation of southern Uinta Mountains (= Tdr) 
20 
20 
60 
60 
40 
5 
21 
29 
50 
14 
14 
36 
50 
12 
6 
24 
52 
17 
6 
53 
35 
6 
17 
60 
20 
20 
5 
20 
40 
40 
67 
33 
33 
67 
3/ Wasatch and Knisht conslol!!erates, comprised ?rincipally of ~uartziferous and shall< frasn.ents (= Tw and Tk) 
4/ Limestone and dolomite frssl1:ents in part, locally with others of sandstone. shale. (luart::ite, or arsillite 
5/ Adapted frofll DeGraff and others 1977 
61 NUl'jber of observations for exposed rock-soil and duff depth. respectivelOl 
81 
100 
6 
27 
9 
64 
11 
50 
" 
40 
60 
10 
11 
34 
11 
22 
22 
18 
" 
" 50
22 
(cont. ) 
APPENDIX D·1 (con.) 
ABIES LASIOCARPA SERIES <cont.) 
VASC h.t. CAIW : PERA : PERA : BERE h.t. VACA 
h.t. 
VAGL 
h. t. : --------------------: h. t. 1--------------: -------------------------- ------------------
: ARLA : CAGE : VASC 
: phase : phase : phase : 
: F-SI1E : f'ERA : PIFL : RIMO : CAGE : JUCO : PSME : BERE 
:phase :phase :phase :?hase :F-hase :?h.,se :phase !poase 
NUIIli;>er of Shr,ds 12 28 28 9 47 17 32 34 19 58 17 15 73 32 
SEDIMENTARY 
Limest.one, dolomite 
Sandstone 
T'Jfaceous sandstone 1/ 
Sandstone-mudstone 21 
Shale 
Conslomerate 3/ 
Mixed clacareous 41 
METAMORPHIC 
lluartzite 
Quartzi te-ar~Hll i te 
Schist-Quutzite 
Schist-sneiss 
IGNEOUS 
Granitoid rocks 
Andesi tic p':1roclastics 
Number of observations 
RESIDUAL ORDER 51 
Mineral Class 
Freeze-Thaw Class 
DEPOSITIONAL ORDER 
Colluviul'l Class 
Alluvium Class 
Drift Class 
Number of observations 
SURFACE ROCK EXPOSED (mean ?oj 
BARE SOIL EXPOSED (lflE!an ;() 
DUFF DEPTH (mean em) 
8 
17 
8 
50 
17 
12 
60 
10 
30 
10 
12 
3.2 
21 
24 
40 
60 
5 
4.6 
82 
7 
2S 
27 
5 
68 
22 
10 
3.2 
COARSE FRAGMENT COMPOSITION lin percent occurrence) 
100 
17 
83 
17 
2 
1.9 
2 
9 
2 
81 
2 
47 
67 
24 
15 
2 
2.6 
6 
29 
53 
6 
17 
6 
16 
16 
52 
6 
31 
3 
3 
58 
3 
24 
3 
6 
33 
18 
24 
12 
40 
6 
17 
REGOLITH <in percent occ'.lrrence) 
67 80 66 
33 29 20 17 
57 17 
6 7 5 
GROWm SURFACE 
2 10 
o o 3 
3.1 4.3 6.2 
23 
5 
9 
18 
24 
5 
7 
7 
57 
65 
23 
12 
26 
9 
3.7 
12 
6 
29 
41 
17 
66 
17 
17 
12 
6 
7 
7 
13 
13 
60 
15 
54 
8 , 
30 
13 
8 
23 
7 
9 
42 
13 
68 
34 
22 
44 
18 
3 
3.2 
3 
31 
19 
32 
3 
3 
3 
32 
33 
60 
15 
NUlliber of observations 61 9/12 26128 24127 8/9 29/47 7/17 26/31 25/34 12/17 48/58 12/16 9/15 52172 16/32 
UPPER SOIL (in percent occurrence) 
COARSE FRAGMENT PRESENCE 
None sisnificanti':i noted 
Gravell':> (<3' 1n shape) 
Cobbl'::l (3-8' in shape) 
Stan!! <>8' in shape) 
Grave 11 ':I-cobbl ':i 
Gravell':l-stofl':l 
Cobbl'::l-stofo':l 
Gravell ~-cobbl ~-stOflY 
Number of observations 
TEXTURAL CLASS 
16 
12 
Sand 8 
LoaillY sand & sandy loa~, 25 
Loam 33 
Silt loam & silt 17 
Silty cla~ loar" & clay 10aJ!l 17 
Number of observations 12 
40 
7 
33 
7 
13 
15 
4 
14 
18 
64 
28 
25 
4 
4 
30 
4 
8 
25 
24 
7 
21 
., 
4 
25 
28 
67 
22 
11 
22 
33 
11 
34 
9 
26 
7 
4 
2 
59 
46 
4 
45 
21 
19 
11 
47 
9 
46 
9 
9 
9 
18 
11 
18 
41 
41 
17 
70 
15 
13 
6 
25 
69 
32 
II Browns Park formation of southern and eastern Uinta Mountains (= Tbp) 
21 Duschense River fOfr.tation of southern Uinta MO'Jntains ('" Tor) 
7 
60 
13 
20 
15 
15 
30 
9 
46 
33 
13 
40 
13 
34 
15 
n 
22 
12 
44 
18 
8 
50 
3 
8 
16 
3 
12 
38 
14 
40 
4 
40 
59 
13 
34 
13 
7 
13 
13 
7 
15 
1B 
35 
12 
35 
17 
36 
7 
14 
36 
14 
46 
4Q 
7 
7 
15 
3/ Wasatch and Kni!lht con!llomerates, comprised principally of GJartziferous and shaly fra!lrr,ents (=" Tw and Tk) 
4/ Limestone and dolol'1ite fra!ll'lents in part, locallY \.lith others of sandstone, shale, Quartzite, or af!lillite 
5/ Ado:pted from DeGraff and others 1977 
6/ Number of observations for exposed rock-'5o.i.l and duff de?th. respectively 
82 
17 
28 
9 
26 
11 
35 
11 
29 
58 
70 
6 
56 
12 
20 
16 
3 
2B 
44 
6 
19 
32 
(cont. ) 
APPENDIX D·1 (con.) 
AilIES lASIOCARPA SERIES (cont.) PINUS eOt/TORTA SERIES 
:----------------------------------------------------------------_ .. _--_._ .. _ .... _--_. __ .. _------
RIMO h.t. OSCH JUCO tACA VACA VASe Juea Ar~UV D:JIE CARD 
:---------------------------: h.t. h.t. c.t. (,',t. c,t. c,t. h,t. c,t. h,t.. 
: TRSF' : PIeD : THFE : RIMO 
:phase :phase :phase :phase : 
Number of Stands 18 8 29 22 12 12 29 19 14 24 
COARSE FRAGtiEtlT COMPOSITION (in percent occurrence) 
SEDIMENTARY 
LiIllE!stol"!!!' dolomite 
Sandstone 
Tufaceous sandstone II 
Sandstone-Illudstone 21 
Shale 
ConslolDerate 31 
tii;.:ed clacareous 41 
METAMORPHIC 
Quartzi te 
(luartzi te-arsi 11 i te 
Sehi st.-Quartzi te 
Schist-gneiss 
IGNEOUS 
Grani toid rocks 
Andesi tic ?~roc1astics 
NUl!lber of observations 
RESIDUAL ORDER SI 
Mineral Class 
Freeze-Thaw Class 
DEPOSITIONAL ORDER 
CoUuviulII Cliitss 
AlluviullJ Class 
Drift Class 
NUllIber of obsetvations 
11 
89 
18 
50 
" 
18 
SURfACE ROCK EXPOSED (mean:r.) 43 
llARE SOIL EXPOSED (!:lean :0 15 
DUFF DEPTH (mean 1:11\) 1.2 
100 
B 
100 
o 
o 
1.4 
11 
14 
11 
18 
20 
4 
11 
44 
6 
50 
18 
o 
3.6 
21 
26 
22 
26 
19 
2 
o 
3.9 
17 
50 
25 
8 
12 
100 
2 
o 
2 
22 21 22 
75 
25 7B 79 72 
12 9 29 l' 
REGOLITH (in per-cent occurr-ence) 
8 
, 
12 
16 
3 
56 
11 
11 
22 
41 
29 
GROUllD SURFACE 
o o 
3.0 3.0 
.1 
17 
12 
o 
43 
29 
21 
1. 
50 
29 
14 
I' 
29 
96 
• 
24 
50 
50 
24 
2.7 
20 
5 
3S 
60 
20 
75 
20 
20 
o 
3.2 
B 
100 
9 
75 
" 
8 
3 
2.5 
NUrliber of observations 61 6/18 0/8 22128 17/22 8112 4/12 6/9 24129 14/17 7114 16124 13/20 818 
UPPER SOIL (in percent occurrence) 
COARSE FRI'IGHENT PRESENCE 
None sh'lnificantly noted 
Gravelly «3' in shape) 
Cobbly <3-8' in shape) 
Stafl\;' OS' in sha?e) 
Gravell '::I-cobb! y 
Gravell!!-stoflll 
Cobbl!>-stonll 
Gravell !I-cobbl !I-ston!l 
Number of observations 
TEXTURAL CLASS 
94 
19 
Sand 6 
LoalllY sand & sandy loafll S6 
Loam 32 
Silt loa!;) & silt 
Silb cia!l loam & claY loa~ 6 
Number of observations 18 
12 
8B 
B 
62 
38 
8 
14 
62 
5 
19 
21 
4 
14 
39 
19 
" 
28 
8 
38 
23 
23 
13 
9 
22 
5 
64 
22 
80 
5 
17 
33 
8 
42 
12 
92 
12 
8 
92 
12 
38 
25 
12 
12 
13 
B 
11 
56 
33 
9 
1/ Brollns Park formation of sJuthern and eastern Uinta Mountains (0: Top) 
2/ Duschense River for~ation of southern Uinta Mounhins (0: Tor) 
11 
34 
11 
26 
" 
52 
31 
3 
14 
29 
19 
6 
6 
19 
6 
12 
32 
16 
11 
56 
16 
6 
11 
18 
7 
B6 
14 
93 
7 
1. 
, 
22 
23 
S 
71 
17 
24 
10 
" 5 
" 
10 
20 
20 
70 
;>5 
20 
31 Wasatch ar.d Kr.ight cor.glomerates. comprised prinC1P,,1l\! of ouartziferous and shal\! frag~,ents (::: Til ar>o Tk) 
41 litaestone <lno doloJlrite fra:lll'ler>ts in par-t. local1!1 with others of saf'ldstone. shale, (lU<lrtzite. or argillite 
5/ Adapted fron. DeGraff and others 1977 
6/ Number of observations for ey.?osed roc~,-soil <lnd duff depth, respectiveb 
83 
25 
50 
12 
13 
8 
62 
3R 
APPENDIX D·2 CLIMATIC PARAMETERS FOR STATIONS WITHIN OR 
PROXIMATE TO HABITAT TYPES OF SERIES IN NORTHERN UTAH 
(FROM U.S. WEATHER SERVICE RECORDS UNLESS NOTED) 
(- =APPROXIMATELY; ND = NO DATA) 
Estimated habitat types Average number 
Geographic location and phase or position Mean monthly of frosts 
and station to nearest adjacent temperature (32°F·0°C) 
climax series July Jan. June-August 
°F(°C) °FeC) 
NORTHERN WASATCH 
Utah State University below PSME series 73(23) 40( 4) 0 
College Forest1 ABLAIPERA·PERA 58(15) 14( -10) NO 
CENTRAL WASATCH 
Cottonwood Weir below ABeO series 80(27) 33( ~1) 0 
Timpanogos Cave ABCOIBERE·BERE' 73(23) 29( -2) / 0 
Silver Lake Brighton ABLAIBERE·RIMO 58(15) 19( -8) 10 
NORTHEASTERN UINTAS 
Flaming Gorge below PIPO series3 68(20) 21( -8) 
SOUTH·CENTRAL UINTAS 
Elkhorn R.S. below POTR series4 NO NO NO 
Moon Lake PSMEIBERE·JUGO 60(16) 17( -8) 11 
Mean Mean Mean 
annual May·Aug. annual Longitudel Elevation Record 
preCipitation precipitation snowfall latitude period 
·····························Inches (mm)····························· Feet (meters) 
18.3 ( 465) 4.2 (107) 74 ( 1880) 111°49'/41°44' 4,780 (1457) 1971·76 
40.1 (1 019) 5.3 (135) NO 111'30'/41°52' 8,500 (2591) 1971·76 
21.7 ( 551) 5.4 (137) 86 ( 2184) 111°47'/40°27' 4,961 (1 512) 1951·60 
22.1 ( 561) 5.8 (147) 112 ( 2845) 111 °43'140°27' 5,523 (1 683) 1951·60 
41.7 (1059) 8.4 (213) 410 (10414) 111 °35'140°36' 8,700 (2652) 1951·60 
12.4 ( 315) 5.0 (127) 46 ( 1 168) 109°25'140°56' 6,270 (1 911) 1957·75 
12.0 305) 4.1 (104) 69 ( 1753) 109°57'/40°33' 6850 (2088( 1951·56 
19.0 483) 7.0 (178) NO 110°30'140°34' 8,150 (2484) 1951·60 
lData from Lomas 1977. 
2Station is situated above canyon bottom in Quercus gambelii-Acer grandidentatum woodland with 
scattered Abies concofor stems; exposure is southerly lower Slope and is directly across-canyon from 
ASCQ/SERE h.t., SERE phase, occupying steep northerly slope. 
3Station is situated in Pinus edulis-Juniperus osteosperma woodland. 
4Station is situated near lower treeline comprised solely of Populus tremuloides. 
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APPENDIX E·1. MEAN BASAL AREAS AND 50·YEAR SITE INDEXES (IN FEET) FOR 
NORTHWESTERN UTAH SAMPLE. STAND DATA BY HABITAT TYPE 
Basal area Site index by species 
Habitat type (ft'facre) PIFL PSME ABCO PICO PI EN ABLA 
PIFUCELE 83±56 1S±? 21 ±4 
PIFUBERE 78±43 31 ±? 39±? 
PSMEfCELE 90±69 27 ±6 
PSMEIPHMA 140±19 49±3 
PSMEIACGL 174±47 53±6 
PSMEIOSCH, PRVI 149±23 52±4 
PSMEIOSCH,OSCH 182±41 54±6 
PSMEIBERE, BERE 176±37 42±5 
PSMEIBERE, SYOR 199±85 26±6 
PSMEIBERE,olher 134± 31 46±5 
ABCOIPHMA 194±37 44±5 44±5 
ABCOIOSCH 244 ± 56 63±? 62±? 
ABCOIBERE, SYOR 126±54 27 ±3 
ABCOIBERE, BERE 186±35 46±5 38±? 
ABLAIACRU 203 ± 55 63±? 61 ±? 55± 12 
ABLAIPHMA 152±35 50± 7 5S±? 56± 16 
ABLAfACGL 189±40 51 ±4 47±5 
ABLAIVAGL 208 ± 35 46±8 46±3 49±5 45±8 
ABLAfCARU 193±40 49±? 51 ±3 
ABLAfPERA, PSME 234 ± 37 54±6 45±4 54±4 56±7 
ABLAIPERA, PERA 207 ± 20 51 ±3 56±6 51 ±6 
ABLAIBERE, PIFL 195±63 21 ±6 36±4 36±? 31 ±9 
ABLAfBERE, RIMO 228±34 46±6 47 ±? 46±5 43±6 
ABLAfBERE, CAGE 208±? 56±? 
ABLAIBERE, PSME 196±18 48±3 48±4 58±8 51 ±4 
ABLAIBERE, BERE 197 ±45 50±5 61 ±9 54±12 
ABLAIRIMO, THFE 196±52 58± 19 49± 12 
ABLAIRIMO, RIMO 206±47 43±? 49±8 47 ± 11 
ABLAIOSCH 183±35 54±9 
85 
APPENDIX E·2. MEAN BASAL AREAS AND 50·YEAR SITE INDEXES (IN FEET) FOR 
UINTA MOUNTAINS SAMPLE STAND DATA BY HABITAT TYPE 
Basal area Site index by species 
Habitat type (ft'/acre) PIPO PSME PIPU PICO PI EN ABLA 
PIPO/CAGE 140 ±37 39±5 
PIPO/FEID, ARPA 100±30 31±4 
PI PO/FEI D, other 117±20 34±3 
PSME/BERE 156 ± 22 44±? 34±4 41 ±? 
PSME/SYOR 160 ± 37 30±4 
PIPU/AGSP 97 ±32 36±3 40±5 
PIPU/BERE 166±36 46±3 43±? 
PIEN/EQAR 202±109 41 ±? 52±? 
PIEN/CALE 173±? 32±? 3a±? 
PIENIVACA 162±38 36±4 25±9 
PIENIVASC 178 ± 39 32±6 25± 10 
ABLA/CACA+ STAM 227 ± 69 44±? 45±? 
ABLAIVACA 170 ± 34 34±4 34±? 
ABLAIVASC, ARLA 182±30 40±? 40±6 45±? 
ABLAIVASC, CAGE 141 ±41 43± 7 
ABLAIVASC, VASC 1S9±16 35±-1 35±14 33±? 
ABLA/CARU 157 ±63 43±9 
ABLA/PERA, PSME 170±? 46±? 64±? 
ABLA/PERA, PERA 201 ±? 43±? 48±? 
ABLA/BERE, RIMO 170±51 41 ± 10 43± 7 
ABLA/BERE, CAGE 173±24 40±7 61 ±? 
ABLAIBERE, JUCO 160±33 37 ±5 
ABLAIBERE, PSME 166±27 44±? 48±? 
ASLAIBERE, SERE 159±47 39± 10 53±? 
ABLAIJUCO 136±44 37 ±6 34±? 
ABLAIRIMO, TRSP 111 ±41 25±9 22±? 
IRIMO, PICO 158± 31 41 ±? 31 ±s 
IRIMO, other 213 ± 39 49± 7 
PIPCICACA 144±35 37 ± 7 
PIPOIVACA 177 ± 21 36±3 
PICOIVASC 183±28 34±3 
PICOIJUCO 158 ±27 35±3 
PICOIARUV 146±18 30±3 
PICOISERE 167 ± 29 37 ±3 
PICOICARO 193±43 33±6 
86 
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APPENDIX E-3_ ESTIMATED YIELD CAPABILITIES OF UINTA MOUNTAINS HABITAT TYPES 
BASED ON SITE INDEX AND STOCKABILITY FACTORS (CUBIC FEET/ACREIYEAR) 
1 
I 
- 6 01-'_1-__ -, 
.50 
'-r--....... -,.--' 
1 
1 
ABLA A RIMO-RIMO 1'7 - '4 
1 ABLA A RIMO-THFE 116-1 2 
ABLA.A BERE- RIMO I55-34 
ABLA APERA-PERA 134-28 
ABLA A BERE-BERE 120 -
1 ABLA A PERA-PSME 
19 
-25 
5 
135 
ABLA A BERE-PSME 183 -5 
ABLA ... BERE-IcAGE 5-3 
B L ,,£C A R Ii 13- 1 1 
ABLA A VAGL 136-16 
1 ABLA A ACGL 131-21 
1 ABLA ... PHMA 117 - 10 
I ABLA ... ACRU 
1 ABLA A OSCH 
13-9 
10-10 
BERE-PIFL 21-13 90% 
-of range-
I"" "I 
.60 I • I 11- 7 
7-7 t t t t 
10-10 
I-~'I"'---' 
mean mean no. of no. of 
.55 
L...4III>-...J 
20 
stockability site stands 
factor trees 
1 ABCOAOSCH 1 7 - 5 
r-----.~--~L---_r J PSME A OSCH 1 26 - 27 
r-__ J-I ___ ~p __ s_M_E~AL-A __ C_GIL ____________ ~116-16 
1 PSME A PHMA 1 41 -41 
IA B C 0A plH M A 1 3 - 8 
1 PSME A BERE-BERE 1 17 - 17 
I PSME A BEREI-OTHER 14-14 
AlB C 0A BE R E - B EIR E 1 3 - 1 2 
40 60 80 100 120 140 
YIELD CAPABILITY FT 3 /ACRE/YR 
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APPENDIX E·4. ESTIMATED YIELD CAPABILITIES OF UINTAH MOUNTAINS 
HABITAT TYPES BASED ON SITE INDEX AND STOCKABILITY FACTORS (CUBIC 
FEET/ACRE/YEAR) 
o 
'" of range I- ·1 
,60 I ... I 11- 7 
t t t t 
mean meiln no. of no. of 
stockability site stands 
factor trees 
L-~ ___ .J 9-9 
I ABLA ... R'MO-TRSlp 13-10 
I ABLA ... RIMO-PICO 9-7 
PIEN ... VACA 11-10 
PIEN ... VASC 113-12 
I ABLA vAsc-vAlsc 24-21 
A I ABLA/VASC-CAGE 8-5 
ABLA ... VASC!-ARLA 13-8 
I ABLA ... VACA 11-8 
... IplEN CALE 4-3 
I ABLA... CACA-ISTAM 9-8 
I PIEN ... EQAR 15 - 4 
jABLA ... RIMO-O'!jHER 9-7 
ABLA ... BERE-RIMO 113-9 
ABLA ... BERE-BIERE 10-7 
ABLA ... PERAI-PERA 8-4 
I ABLA ... PERA-PsIME 7-4 
ABLA A BERE-CAGE 113-10 
I ABLA" BERE-PsIME 10-7 
I ABLA .. CARU la-a 
... ABLA BERE-JUCO 11-10 
... ABLA JUCO 12-7 
I... IplPU BERE 11-7 
IpSME ... BERE 129-24 
I ... IpSME SYOR 7-7 
.801 ... I PIPU AGSP 12-7 
.801... PIPO/CAGE 7-7 
.75 ... PIPO FEID-OTHER 20-20 
.801 ... I PIPO/FEID-ARPA 7-7 
20 40 60 80 100 120 
YIELD CAPABILITY (FT 3 / ACRE/YR) 
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Mauk, Ronald L; Henderson, Jan A Conilerous lorest habitat types of northern 
Utall. General Technical Report INT-170. Ogden, UT: US. Department of 
Agriculture, Forest Service, Intermountain Forest and Range Experiment 
Station; 1984. 89 p. 
A !and classification system based upon potential natural vegetation is 
presented for the coniferous forests of northern Utah. The classification and 
descriptions are based on reconnaissance data from over 1,000 stands. A total 
of 8 climax series and 36 habitat types are described. A diagnostic key, utilizing 
conspicuous indicator species, provides for field identification of the types. 
KEYWORDS: forest vegetation, Utah, habitat types, plant communities, forest 
ecology, forest management, classification 
